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improved Universal Grinding Machine. 


The accompanying illustrations show a 
umber of improvements made by Landis 
Bros., Waynesboro, Pa., in their new uni 
versal grinding machine, which was fully 
illustrated in our issues of August 3d and 17, 
1293. This machine, which the builders call 

No. 5 size, takes in 66 inches between 
enters and swings 12 inches. The base, 
bed and plate for supporting the swivel 

ible are now made in one casting, which 
ids much to rigidity of the machine. 
rhe emery wheel carriage is also made 

one casting, and is much simplified 
rhe curtains protecting the guides are 

ounted on rollers secured to the car 
ige, making a much better arrange 
went than before. The emery wheel on 

his machine is now 12 inches diameter 
nstead of 10 inches; and the swing of 
he machine is increased two inches 

The water shield covering the emery 
vheel is made of a single casting, and 
has an adjustable water nozzle which 
in be raised or lowered to suit the work. 

‘he emery wheel arbor now has a fine 
lateral adjustment upon its end for 
rrinding shoulders, instead of the arrange 
ment in the hand wheel as before, which 
necessitated the movement of the entir« 


mery wheel carriage. This makes a 


ry sensitive adjustment, and is grad 


uated to indicate ,,),, inch movement. 


LOonH0 

The emery wheel feed has the station 
iry stop (against which the adjustable 
stop on the hand wheel comes) made to 
move out of the way when required, so 
that the adjustable stop need not be 
wsened when it is desirable to move 
the emery wheel out of the way. 

The head stock is now made to swivel 
to 90 degrees, and is graduated. It is 
very much heavier and otherwise much 
improved, The arrangement of the 
swivel permits the work when doing 
face grinding on the sides of saws, co! 
lars, ete., to be held in substantially the 
same line as the centers of the machine, 
ind therefore always directly over the 
vater pan, making the machine available 
for the free use of water on every grinding 
iperation and carry it away in a proper 
course. 

The foot stock is also very much 
heavier and is simplified. The spindle 
s now actuated by a lever, has an adjust 
ble tension spring, and can be locked in 
It also has 
i nut on the rear end of the spindle to 


position whenever required. 


relieve the center for very light work. 
Both head and foot stocks shoulder 
igainst the outer edge of the swivel table. 

The water fenders between the head 
ind foot stock are of an improved arrange 
ment and much simpler. 

The reversing lever is now located above 
the hand wheel, also the knobs for varving 
he reversing points, all being more con 


enient. The knobs are arranged with a 


ratchet clutch, which obviates the use of 


thumb screws to hold the reversing point in 
position and which is absolutely secure 
igainst change. 
The pulley for driving the work can be 
ilarged to change for larger work. by slip 
ping a ring over the flange of the sm:fll pul 


ley, instead of having two pulleys, which 


leaves the bearing on its sleeve always in 
tact, preventing liability to injury and accu 
mulation of dirt. This is much quicker 
done than by the two-pulley arrangement. 
The pump is of an improved construction 
and is submerged in the water, thus always 
primed and ready for service, and avoids 
liable and objectionable leaks as in the old 
way. It is secured to the water tank, which 
is mounted on the end of the machine, in 
stead of being located inside as before, 


making it readily accessible and easily ex 


An Account of Some Tempering Proce 


esses, 


SCYTILES—UMBRELLA RIBS DAMASCUS 
SWORDS—YANKEE BLADES—REAPER 


KNIVES—CAR SPRINGS METHODS OF 


COOLING OLL RING GAUGES, 
By B. F. SPALDING 


Scythes would be ticklish things to harden 


if they were made of steel throughout. Our 
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amined, cleaned and refilled. ‘The overhead 
works are also improved Instead of being 
made self-contained by a cast-iron frame, 
it is now coupled with wrought-iron pipe, 
making «a much= stronger arrangement. 
The end thrust shoulders on the friction 
disks are now supplied with ball bear 
ing collars, causing less wear and greater 
efficiency. The belt shipping device is also 
improved and arranged so that the belt can 
be run.to the countershaft from either side 

Other sizes of these machines are also 
much improved, so as to obtain greater 
rigidity and efficiency 


Seythian forefathers, therefore, ingeniously 
welded them up, making them of composite 
material, placing steel inside and iron out 
side. If later practice has since rep! ied the 
iron with so-called soft steel to gain some 
greater degree of stiffness, and to substan 
tiate the claim that they are all steel, this 
proceeling has not much altered the princi 
ple of the thing in fact, for steel that will 
not harden amounts essentially to the samy 
thing as iron in this instance, and subserves 


the same purpose. It reinforces the brittle 


qualities, inherent in low grades of hardening 


steel, with the toughness of a purer iron 


$l 


Scythes are sometimes heated with char 
coal in a long furnace for hardening, but 
this fuel is now so expensive that coke or 
anthracite is more generally used. When 
they are red hot, they are quickly with 
drawn from the furnace, and in handling 
them the backs are let fall with a gentle tap 
upon the anvil to put a stress upon the 
edges, which may have become somewhat 
loose in tension from having acquired more 
heat than the thicker backs. They are then 
immediately plunged, back down, into the 

quenching fluid. This may be water, 

, Oil, or any compound which is found to 
vive the best result with the particular 
steel used. They will then be found to 

be taut, having a strain along the edge 
like the string of a tightened bow This 
strain is desirable, although if the edge 
cracks the crack will) spring apart 
Without the strain they would be flabby 
After hardening, they are reheated 

to draw the temper to whatever degree 
may be necessary to remove their brit 
tleness This operation is sometimes 
performed by heating them as evenly as 
possible over a flame until they have 
tuken the color due to the temper de 
sired, but is done better and more uni 
formly as a general ruleinanoven, The 
Waters 
Was much on the principle of a revolving 


process idopted by Harve 
cracker baking oven, The hardened 
scy thes were placed in boxes, which 
were attached to an endless chain, and 
made constant trips through an oven. 
The rate ot speed at which the boxes 
made their transit was so proportioned 
to the heat of the oven that when the 
box had passed through from the side 
where it was loaded to the opposite side, 
the sc ythes which it contained had been 
drawn to the right temper, and were 
ready to be unloaded, 

The operation Was continuous, some 
boxes going in with hardened scythes, 
and others coming*out all the time with 
tempered scythes. There was nothing 
Waters 
had too much money invested in his 


hap-hazard about it, for Mr. 


wutomatic scythe machinery to run any 
risk in the tempering, which his excep 
tional ingenuity could avoid ; and he was 
fully alive to the fact that the perfec 
tion of manufacturing machinery, which 
the form and finish of his scythes evinced, 
would count for nothing if they lacked 
the crowning excellence of a good 


temper 


The wire frames of umbrellas were 

4 things of considerable interest when they 
first began to supersede the whalebone 

or rattan frames of earlier days—about 
forty yearsago, There was a strong prej 
udice, probably more by the makers than 
by the users, and more by the dealers than 
by the makers, in favor of the paragon, or 
corrugated steel rib, as being better than 
the cylindrical, or solid, round wire, rib. 
This prejudice is sensibly obscured in thé 
illumination of experience. Paragon and 
wire ribs were hardened and tempered 
in a similar manner. They were packed 
in pieces of wrought-iron pipe some three 
or four inches in diameter. The pipes 
wee filled with them antl the’ ends 
plugged) up A number of these pipes 
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were then placed in a retort of cast-iron or 
fire brick, open at one end like a gas retort. 
This was kept at a red heat day and night. 
The pipes were allowed to remain in the re- 
torts three or four hours, until their contents 
had attained the proper and uniform heat. 
When a uniform hardening heat had been 
acquired, the pipes were taken out, the ends 
were opened and the ribs slid into a vat of 
oil. Whey they were cold they were re 
moved, cleaned, and taken to the temperers 

The temperers each sat at a table through 
the center of which rose the flame of a Bun 
They drew the temper of 
one or two ribs at a time over this flame. 


sen gas burner 


This was apparently a slow process, but the 
skill of the operators became so great with 
practice that they made rapid progress 
They moved the ribs steadily through the 
flame, watching them closely and determin 
ing the proper heat by the blazing of a 
sight coating of oil, which they applied to 
them from time to time with a swab. The 
ribs are straightened by hammering after the 
temper is drawn. 

The tempering is done with very credit 
able uniformity. It is not often that an um 
brella fails from any defect of elasticity in 
the ribs. The weak point is in the hole 
through which they are wired to the head 
There is wealth awaiting the lucky genius 
who invents a plan to make this place, which 
has lost part of its stock by punching, as 
strong as any place where the stock has not 
been punched out 

Descriptions which conflict in some de 
tails are given of the manner in which the 
famed Damascus sword blades were tem 
pered, but most of them agree that cold air 
was the agent employed for cooling them 
One report is that they were handed, red 
hot from the furnace, to a swift horseman 
who, swinging them in the cold northern 
blasts, dashed furiously over the plains un 
til they cooled and acquired the right tem 
per. Others say that a horizontal slit was 
made in a wall with a flat tunnel-shaped at 
tachment opening to the north, which caught 
and concentrated the cold north wind and 
poured it in a fierce freezing blast upon the 
hot sword, which was held at the aperture, 
and thus cooled it at once to the proper tem 
per. 

At this day it would not be necessary for 
the blacksmith to enter into a compact with 
the cowboy or ‘‘his pard,” the north wind, 
With the refriger 
ating facilities which recent invention has 


to harden with cold. air. 


placed within his reach, there is no reason 
to doubt that the process of tempering 
with cold air can be made available and 
practiced with advantage in many instances. 

The best swords which have been made 
in this country are not excelled by any. They 
were heated for hardening in a charcoal fire. 
The grate through which the blast came 
did not have a long opening, as some might 
suppose would be of advantage in taking a 
long heat. It was an ordinary tuyere, but 
behind it was an oven built up of loose brick 
about the length of a brick square, and 
something longer than the sword. The bot 
tomof the oven soon became covered with 
red hot coals, and thus a temperature was 
maintained in the oven which sufficed to re 
tain the heat which the sword accu 
mulated as it was passed through the 
blowing fire. As no increase of heat could 
come, except from this short space, it was 
only necessary to watch here to keep the 
heating entirely under the control of the 
temperer. 

When the required heat was attained the 
swords were quenched in the composition 
suited to the steel, and the temper was 
drawn over the same fire, the cover of the 
furnace being removed for this purpose. 

Insome establishments swords, as well as 
other things which are made of good steel 
are heated by immersion in retorts contain- 
ing hot lead. This is an excellent method 
of heating articles which, on account of their 
shape, it is difficult to heat uniformly in 
Stable forks, pitch- 
forks and rakes may be instanced as exam 


any other manner. 
ples 


The pots for holding the lead in which 
stable and pitchforks are heated in lead, are 


Ste, 


AMERICAN MACHINIST 


made of cast-iron. They are square. If the 
corners are fully rounded, outside and in, 
they are not so liable to crack as they are if 
this precaution is neglected. Pots made 
from malleable iron scrap will endure the 
peculiar hardship to which such things are 
exposed by being kept a long time at a red 
heat, much better than those made of ordi 
nary iron. The pots are of suitable dimen 
sions to allow the forks to be entirely im 
mersed in them, and are also a few inches 
deeper than will cover the fork, the extra 
space being of use to hold the dross which 
rises on the surface, and tends to protect the 
molten lead from the oxidizing effect of the 
air. 

The furnaces have the pots neatly set in 
the top and are fired from below. The 
workman, protected by the walls of the fur 
nace from excessive heat, stands in such a 
position that it is convenient for him to dip 
his work in at the top, and when it is heated 
remove it and plunge it into a vat of oil 
which is situated within easy reach. 

After the forks are hardened they are 
drawn to the right temper by heating them 
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in lead, which is kept at the proper tempera- 
ture for this purpose. 

A piece of good steel, tempered to a spring 
temper, and unchecked, may be bent beyond 
the limit of its elasticity, and receive a 
permanent set. It is safer todo the bending 
slowly and carefully, but the thousands of 
bayonets, swords, ramrods, and other arti- 
cles, Which are bent and straightened ata 
spring temper by hard hammering, prove 
that a fair quality of steel at this temper 
will endure treatment that makes the un 
initiated shudder. <A piece of steel, like a 
saw blade, may be hammered until it loses 
most of its elasticity, but if it is reheated to 


the temperature of a spring temper, it will 







regain its elasticity without rehardening. A 
knowledge of these facts makes the straight 
ening of pieces that warp in hardening a 
practical success. 

The triangular cutting sections of reaping 
and mowing machines are heated for harden 
ing in lead. Arrangements are made to 
heat them in such a manner that the harden 
ing does not affect the whole blade, but only 
that part which will be used for cutting. 
This effect is secured by holding the sections 
in thick tongs, which clasp upon the part 
which is to remain soft, and keep that part 
from becoming hot enough to harden when 
the section is immersed in the hot lead to 
raise the cutting part to the proper heat. 
When, therefore, the section is dropped into 
the quenching fluid, that part only is hard- 


ened which has not been thus protected. 
The sections after brightening are drawn by 
color on the equivalent of a hot plate to the 
right temper, and are tested with a ‘file. 
Expert inspectors become so sensitized to 
the appearance, and even to the feeling of 
the plates, that wagers are made and won 
that they can detect a soft plate in a hundred 
hard ones by touch alone. This feat has 
been repeatedly performed, so it is said. 
Fig. 1 shows an arrangement for a quench- 
ing tank used in hardening car springs. 
The oil in the tank is kept cool by flowing 
over the hollow cone. This cone is a shell 
having another cone inside; between these 
there is a constant circulation of water. 
The upper surface of the oil in the tank 
becomes the hottest when the tank is in use, 
and this oil is constantly pumped up, and 








Fig. 2 


\ 
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falling*on the apex of the cone trickles down 
on all sides in a thin sheet, and is caught by 
a trough on the lower edge, by which it is 
again conducted to the tank. The tank may 
be six or seven feet in diameter, and the 
springs are immersed while held in tongs by 
the workman. This method of cooling the 
oil is very good. Ifa proper grade of steel 
is used the springs will be of the right 
temper without reheating. 

Another method of keeping the oil cool, 
which I have found to be effective, is to 
construct two tanks, one of which is placed 
inside of the other. Suppose the outer tank 
to be 6 feet by 5 feet by 24 feet, then let the 
inner tank be 4 inches smaller all around, 


A New TURN-TABLE 


and let there be a space of 6 inches from the 
bottom of one to the bottom of the other 
In the bottom space let there be all the inch 
pipe that can be coiled in one layer. One 
end of the coil may rise between the tanks 
and dip into the upper tank, which is filled 
with oil. The other end is connected with 
a pump which discharges into the oil tank. 
Cold water is continually circulated between 
the two tanks, and a constant stream of oil 
is pumped from the surface through the 
sixty-five or seventy feet of pipe coiled in 
the water at the bottom. The results are 
quite satisfactory. 

Another method which is very good when 
the water supply is pure, is to circulate cold 
water through pipes laid in the bottom and 
along the sides in the oil tank, but the cir- 
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cumstances are so favorable to the deposi- 
tion of lime that the pipes become clogged 
with it with surprising quickness when lime 
water is used. 

Whatever apparatus is used for cooling, 
it is always good policy to have an ample 
quantity of oil, for large quantities are not 
subject to rapid changes of temperature 
The mass in this case acts in the same man- 
ner in regard to the motion of heat as it 
generally acts in regard to the motion of 
matter. Just as a fly-wheel absorbs sudden 
impulses into its constant momentum, so the 
body of oil absorbs sudden slight accessions 
of heat without sensibly affecting the tem- 
perature, which is being constantly lowered 
at a steady rate. 

Fig. 2 represents an apparatus for harden 
ing around a hole. The object of the con 
trivance is to provide a means of holding « 
piece so that a stream of water will be forced 
through the hole. Ring gauges, riveting 
machine dies, such as are represented in the 
tongs, and other similar articles, are hard 
ened with it from the inside. It consists of 
a cast-iron frame, which may be attached 
to a post in any place convenient to the fire. 
A piece of pipe fastened with a set screw in 
the upper leaf, is adjustable to the different 
lengths of the pieces to be hardened. An 
other piece, movable up and down by the 
lever, passes through the lower leaves. The 
rubber hose attached to the upper pipe leads 
off the water that enters through the hose at 
the bottom. There are rings around the 
ends of the pipes between the upper and 
middle leaves, which have raised edges to pre 
vent the water from spurting out sidewise 

The die which is to be hardened is heated, 
and placed centrally on the lower ring—a 
movement of the lever brings it against the 
upper ring—the water is turned on, and 
passing through the die cools and hardens it. 

The water may be shut off, and the die 
removed as soon as the heat is carried away 
so much that what remains will not draw 
the temper of the interior of the die too low 
This, in the case of riveting machine dies 
is soon after the die ceases to Le red hot on 
the outside. 

——— 


A New Turn-table. 


The Link-Belt Engineering Company, of 
No. 49 Dey street, New York City, have 
brought out a turn-table (see accompanying 
illustration) for street railways that is claimed 
to possess certain features not found in other 
ty pes. 

The table revolves upon steel balls so lo 
cated that even when the car weight is not 
central the outer guards are clear and on 
man is able to swing the car with ease 

No pit nor costly 
foundation is required, 
the bottom of turn 
table being flush with 
lower flange of rail. 

The standard sizes 
oe rm made are for 26-inch 
we 


it 


and 30-inch track 
gauges, but the con 
struction is applicable 
to any particular re 
quirements. 

oe 

A New Society. 

Civil and mechanical] 
engineers in the west 
ern part of thegState have organized a 
society for mutital improvement and the 
general advancement of professional inter 
ests, and quarters are being looked up in 
Buffalo where the library and general as 
sembly rooms are to be located. 

Engineers, architects, and persons en 
gaged or interested in any branch of science, 
are eligible for membership. 

The society is to meet on the first Monday 
of each month. 

The officers of the association, which will 


be known as ‘*‘ The Engineering Society of 


Western New York,” are: President, Geo. 


E. Mann; vice-president, E. B. Guthrie ; 


junior vice-president, W. McColloh ; secre 
tary and treasurer, G. R. Sikes ; directors 
G. B. Burbank and C. M. Morse. 


{+s om 
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rhe Standard Caster and Wheel Com- 
pany’s Work. 


By Joun RANDO!I 

he Standard Caster and Wheel Company, 
to 607 West Thirty-sixth street, New 
rk. make casters for furniture of every 
ss wholly of w rought steel, and they also 
their caster on ball bearings, thus 
iring great strength and the utmost ease 
ition This manufacture was inaugu 
d by and is under the superintende nee of 
E G. Hoffman, who can carry out very 
icate ideas with very simple tools, and is 
e able to obtain a high efficiency of the 
ifactured article at a low cost, and hence 
, the manufactory under Mr. Hoffman's 
rvision offers several features extremely 

resting to the general mechanic 
fhe Standard Caster and Wheel Com 
v's shop is also interesting as illustrating 
hanges in manufacture which are now 
¢ on almost unnoticed, in the way of sub 
iting cold forging for hot forging, and a 
ral inclination shown in certain lines of 
nufacture to return to the use of sheet 
The old 


Crerman and English lockmakers used sheet 


tal stock in place of castings 


ibstock and cut it into all manner of 
ipes and joined it by the mortise and rivet 
tenon to make the cases of their locks 
sume as our cabinet locks are made to-day 
Then came our own work in the way of fine 
stings which we made so good and so 
cheaply as to drive the German and English 
<s and our own make of sheet metal door 
ks entirely out of the market; we exactly 
ceversed the employment of wrought and 
cast metals in lock work; the European 
inufacturers used a wrought box, tumblers 
{1 bolts with a cast metal key; we Cast 
everything but the key and made that of 
sheet metal Now the pendulum swings 
back and the Hoffman wrought steel caster 


is by no means the first example of the sub 
stitution of sheet steel for gray iron in which 
the steel work is produced at a cost less 
than the cast-iron work can be had for, and 
infinitely superior in points of strength and 
finish. Mr. Hoffman's work is of the high 

est interest as an example of ingenious hand 

ing of sheet metal and also in the manufact 

ire of the turned steel balls which he uses 
for the shoulder bearing of his casters pro 

luced by an entirely new method. 

A furniture caster has three principal ele 
ents; either a shank or a plate for attach 
ig the caster to the article it supports, the 
irk which carries the wheel and the wheel 
tself. In all except the very cheapest there 
sa fourth principal member used with the 
shank casters in the form of a socket for the 
shank. 

The shank M, Fig. 1, can be very readily 
produced by cold forging in the ‘double 
blow Heading machine,” and the shanks 
ised by the ‘ Standard” are so made on 

Waterbury Farrel Foundry headers, two of 
which are in use; one for forming the wheel 
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pins B, Fig.1, which are made of hard stock, 
as soft stock, though often used in this place 
does not vive sufficiently good results to 
satisfy Mr. Hoffman. Of necessity the 
wheels which run on the pins must be of 
soft stock to go through the tools and to 
make a wheel at all by Mr. Hoffman’s meth 
od; with a hard pin this soft wheel gives an 
ideal running effect 

F, Fig. 1, is from a photograph of the flat 
fork blank, and J is the same after forming 
up, and B is the wheel pin. C is the plate 
caster pivot which holds the fork and fork 
TI together. 
bled wheel parts before the final closing 
operation unites the 


Dis a mid-section of the assem 


four so firmly to 
gether that they must 
be cut to separate 
them, and F# is a 
mid-section of the 
finished wheel, which 
has an extreme diam 
eter a little smaller 
than JD M is the 
shank for a shank 
caster, cold forged 
froma straight round 
steel rod F is the 
flat steel fork blank 
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available for use. It may be noted here that 
the directors of the caster and wheel com 
pany did not at one time quite understand 
the value of thorough work. The company 
has been at work for about two years, and 
has spent. about $60,000 and has just now 
reached the point of commercial success 
There was a point in the investigations of 
Mr. Hoffmann where the company decided 
to use fresh talent, and Mr. Hoffman retired 
for a very short time, and then, at the solici 
tation of the directors, Mr. Hoffman returned 
It is quite probable the several thousand 
dollars which this change in management 


cost was a very good investment from an 
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83 
in Fig. 3. The metal makes a little flow as 
indicated by the arrow, and thus closes on 
the forming punch a certain distance limited 
by the necessity of withdrawing the forming 
tool after the groove is made. This forming 
punch has very severe duty, and if shaped 
before hardening the thin member A, Fig. 3 
would be very liable to crack; this punch is 
therefore turned up blank of Jones & Cul 
ver, Jess por best tool stee] ind hardened and 
drawn down toa pigeon breast” or light pur 
ple and yellow mixed color, and then turned 
to shape and size by a hand tool of the same 
steel hardened in mercury and used with a 
very slow lathe speed and turpentine lubrica 
tion, all in the usual manner. I have seen 
round dies finished out with a lathe tool after 
hardening and drawing only to a dark straw 
color, while the cutting tool itself was hard 
ened in water and the color barely started, 
the lathe speed was very slow, the slowest 
the lathe would give, and no lubrication 
was used, and the operation gave no troublk 
at all, perhaps because the edge of the tool 
can be so much better supported for inside 
cuts than for outside cuts 

To grip these two little flanges BB, 
Fig. 3, in the wheel shells together. Mr 
Hoffman makes the two notched cupped 
disks, G 7/1, Fig. 1, tlanged at the center 
hole to give pin surface, and square-notched 
on the edges so as to interlock when put face 
to face together, all as shown at Gand // 
Fig. 1, inseparate pieces and also assembled 
at D, Fig. 1 
simple push-through operation in the press 
As the parts lie assembled in Fig. 1.) it will 
be seen that if both the cup rims are closed 


for closing together by one 


inward a little way making the outside dian 
eter smaller, the wheel will be made the 
right shape, and at the same time the cor 
ners of the interlocking inner disks will be 
forced firmly into the grooves formed by 
the inside flanges of the outer cups, and all 
four of the wheel members will be very se 
curely united, thus forming 
an ideal wheel having its 
face supported at) both 
edges and in the middle us 
well. This is by far the 
most ingenious job of part 
uniting | have ever seen in 
sheet metal work The 
uniting or closing tools 
shown in Fig. 4 are ex 
The wheel 


ye Ul parts are assembled and 


tremely simple 


f placed in tubes ready for 
y the press by girls at the 


bench * these filled) tubes 
are then discharged into 
it magazine tube carried by 
the forming die as shown 
Die in Fig. 4, and the carrier 
Which is just the thickness 
of the wheel in process of 
closing, is brought under 
the magazine by hand and 


an assembled wheel drops 








Fig. 3 
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pierced with the pin and pivot holes, first 
operation. J is the finished fork after its 
Kand F are the 
two similar cups which mike the outside 
parts of the caster wheels, and @ and // are 
the dished ‘“‘grip disks” which hold A and Z 
together in the finished wheel. J is a fin 


two forming operations. 


ished plate caster ready for use. 

So far as the shank and the fork and the 
plate are concerned, the Hoffman caster is an 
every-day job which any good toolmaker 
could bring out without original work. The 
wheel is another affair altogether. Mr 
Hoffman might have taken other shapes, for 
instance, that shown in Fig. 2, consisting of 
two easily flanged and formed disks, and 
these might have been united by a piece of 
tubing put through the enlarged pin hole, 
and closed over the hubs at each end, but 
this would not have made the best wheel for 
looks or use, and the best is good enough for 
Mr. Hoffman, who is perfectly aware that a 
thing well done is twice done; that is, that a 
thing well done at first includes the second 
effort needed to make a hasty construction 


educational point of view, and it was not Mr 
Hoffman who learned something. To return 
to the wheel, Mr. Hoffman wanted a smooth 
wheel outside to resemble the solid wooden 
caster Wheel as closely as possible, as that is 
the wheel liked by the trade, and it is no use 
to mike acaster wheel which does not meet 
the views of users. Therefore, the twocups 
of formed sheet metal were turned the other 
way together, and then the problem became 
to find a way to hold them together and at 
the same time to support the weak middle 
of a wheel constructed asin Fig. 8. It was 
also desirable to vive more pin bearing sur 
face. These points might have been gained 
in various ways, but they were obtained by 
Mr. Hoffman in a simple and highly ingen 
ious manner which gives an extremely strong 
Mr. Hoffman’s idea 
was to grip the meeting edges of the two 


and easily made wheel. 


halves of the wheel together. To do this the 
cup was made with considerable flare as 
shown in A, Land D, Fig. 1, and grooved 
inside by the one forming operation in the 
press. The tools for this operation are shown 


tee eats into the receiver in the 

carrier; the carrier is then 

moved by hand inward to 

a stop, which brings the 
assembled wheel over the die ; this die is sim 
ply a taper hole, large enough to take the 
unclosed wheel (see J, Fig. 1) at the top, 
and the size of the finished wheel at the bot 
tom; the punch merely pushes the wheel 
through this taper die, and the finished 
wheel drops out into a box below. 

Only one cut is made on the wheel parts 
and that is an emery cut, which faces the 
edges of the wheel cups, made on an ordi 
nary emery grinder, arranged with auto 
matically revolving work carriers to trim 
the tops of the outer wheel shells ; absolute 
uniformity of cup depth is not required, as 
the shape of the wheel cup is such as to 
take up, say, ,'y inch of cup depth variation 
without perceptible effect on the finished 
wheel. For the grinding cut a hand simply 
keeps the tubes full of shells, which drop 
into the cavities in the auto-carrier as it 
continuously revolves, taking the wheel 
cups at the top, and carrying them through 
an arc of contact with the revolving emery 
wheel, and finally dropping them at the 
bottom. 
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These casters are sold at v ry low prices, 
and when Mr. H ffman came to buying balls 
for ball bearings for the forks, he found the 
increased cost a ve ry s¢ rious obstacle To 
meet this he utilized a wholly new but pre 
devised method of making a steel 


ball. This 


consists in first forming a ball on a revolving 


V iously 


method, sketched in Fig. 6 


rod, screw machine styl 
this ball in a 


ind then grasping 
second chuck carried by a 
spindle in line with the first spindle, and 
driven at the same speed before the partly 
formed ball is parted from the stock, and 
then parting the ball from the stock, and at 
the same time finishing the parting tit off 
the re-chucked ball and off the leading end 
of the following balls In 
this Mr. Hoffman’s ball 


includes the use of oil pressure applied to 


addition to 
turning method 
the closed receptacle into which the finished 
balls pass; this stream of oil has no exit 
except past the line of balls as they are made 
and travel along the axis of the second 
spindle toward the delivery receptacle, and 
hence this oil forces every chip outward 
away from the balls, which act as valves to 
maintain the oil pressure; what oil does 
escape acts as a lubricator for the final cut 
on the balls 

The ball turning 


Figs. 7 and 8 


machine is shown in 
This machine is patented ; 
the caster and wheel company have a shop 
built at 
Gilmore, of the 


license, and machines are being 
Providence, R. L., by Mr 
Allen Fire Department Supply Company’s 
shops, to equip a factory which will manu 


No ma 


made to 


facture a great variety of work 
sold, work will be 
balls will 


feature of the output. 


chines will be 


order, and form «a. prominent 
This machine makes 
automatically without attendance, except to 
put the rods in place, 24 balls per minute, 
at a cost tothe manufacturer of 
The 
livered clean in the receptacle at the right 


very little 
more than the stock. balls are de- 
end of the machine, and the chips fall down 
This 


machine combines simplicity and efficiency 


direct from the tool all by themselves 


in the highest degree, and is an achievement 


of which the best mechanic living might 
well be proud, while the wide range of its 
application will reward Mr. 
Hoffman 


his correct conception of a ball 


undoubtedly 
in a very substantial manner for 
making 
machine, 

The cutting tool of the Hoffman ball turn 
ing machine is a single circumferentially 
grooved cylinder of steel, shown in section 
in Fig. 6, 
main operative parts of the Hoffman ma 
The 


chuck (in the left-hand spindle) and is auto 


which is an ideal sketch of the 


chine. stock is driven by the first 
matically fed along more than the diameter 
of the ball in process of making, once to 
each double stroke of the tool in and out ; 
the balls partly and completely formed in 


2 and 8, are always driven at the 


positions : 
same speed ; 1 and 2 still form part of the 
original bar of stock, although 2 is nearly 
of the 
with the 


shaped; 8 is driven by the grip 


second chuck jaws which turn 
second or right-hand spindle, which has a 
central bore the same diameter as the ball 
in process of forming, and this bore is filled 
with oil under pressure. The cutting edge 
of the tool is formed with three depressions 
and three projections, P on the right being 
the parting tool which separates ball 3 from 
the bar of stock, and also finishes the right 

hand end of 2, and the left-hand surface of 
3. The stock is held up against the action 
of the tool by two steady rolls, one a little 
above the center, and the other about 90 
degrees below it, as the cutting edge of the 
tool faces down and the stock revolves top 
away from the tool, or the reverse of an 
ordinary lathe cut, so that the chips drop as 
fast as formed directly from the tool into the 
chip pan. 
retically perfect ; it lifts a little as the heavy 
finishing and parting cut is made, and as the 
eam, which drives the cutter into the stock, 


The action of the cutter is theo 


has a very slow action at this point the tool 
gradually drops to the exact center as gov- 
erned by a stop screw, and thus leaves no 
trace of a parting tit whatever. Quality of 
stock has a great influence on the durability 


of the cutter, different lots of seemingly 
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similar softness showing considerable differ 
From 12,000 to 
36,000 balls are made for one sharpening of 
the cutter; 


ence in resistance to cut 
that is to say, the cutter runs 
from one to three days without sharpening, 
and the cutter is never ground ; it is enough 
to touch it up with the oil stone without 
taking it out of the machine. This was not 
the case when, at first, the stock was run 
the lathe way, and the chip was formed on 


top of the cutter, nor was the parting tit 
entirely removed when the chip was made 
on top. The work produced then required 
tumbling, but with the chip on the under 
side, the action of the cutter becomes, us I 
ideal, 


expected life of 


have said as is evinced by the un 
the cutting edge. 

As the balls come from the machine (5 
inch diameter) they gauge to within about 
inch ; 


YT I put the micrometer on a num 


ber taken up at random, and found none of 


them a quarter of a thousandth out of round 
although Mr. 
about the average variation from sphericity 


Hoffman told me that was 
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Mechanism of the Pocket Watch.—I.* 


By H. E. DuNcAN 


The lecturer was introduced by Dr. Cole 


man Sellers, Professor of Mechanics, and 
spoke as follows: 
Ladies and Gentlemen: 

Of the several branches of fine mechanics, 
that of horology has ever been one of the 
most fascinating. Like most of the useful 
arts, its early history is wrapped in more or 
less mystery. Early writers mention the 
fact of the existence in their times of me 
chanical devices for the purpose of measur 
ing time, but usually leave the reader in 
doubt as to the mechanical design or plan 
upon which they were constructed. Writers 
as early as the eleventh century make such 
mention. The earliest productions, in all 
branches of horology, were very crude, and 
their mechanical construction such as would 
be expected where the workman entered a 


field so unexplored and in which he was so 
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this is a much closer approach to perfection 
than seems obtainable by such simple means, 
but it is What the micrometer showed. 

As for the Standard Caster and Wheel 
Company’s caster, 1 need only say that it is 
correctly designed and well built, and that 
the goods compete in price with ordinary 
work. The tools used are the well-known 
Waterbury Farrel Foundry 
Adt riveters, ‘‘ Challenge ” 


Headers, John 
emery grinders, 
2 pairs of the very superior friction-driven 
tumbling barrels, made by the Henderson 
Bros., Waterbury, Conn., and, 
exceptions, 


with few 
which Mr. 
Hoffman prefers because they have a ra- 


Ferracute presses, 
tional connecting rod or ‘‘ pitman” adjust 
ment, and a good clutch. 

The commercial success of the sheet steel 
caster cannot be doubted, because the thing 
itself is structurally correct, and its processes 
of manufacture are so well devised that its 
cost will enable it to compete with any 
made in that line, while for 
strength and durability and ease of swivel- 
ing it is far superior to the very best of the 
casters made with foundry work, which it 
has already. supplanted with many of the 
largest users in this country. 


thing now 


ee a 

It is stated that a substitute for window 
glass, known as ‘“‘tectorium,” has been in 
use in some parts of Europe for some time. 







2nd Chuck 


Vilunder 
Pressure 


Vig. 6 








American Machinias 
STANDARD CASTER 


sadly handicapped by lack of suitable tools 
or knowledge necessary to make them. 

Watchmaking, so-called, or the construc 
tion of a portable time-piece of a size suita 
ble to be readily carried upon the person, 
must have taxed the mechanical abilities of 
any person who had the necessary patience 
to construct one ; but, as I have mentioned, 
there isa certain fascination to one mechan 
ically inclined, who enters this branch of fine 
mechanics. I imagine these pioneers’ in 
watchmaking caught this fever and could not 
stop, if they would, until death relieved them 
from its fascination. 

This I call the Infant Age of 
ing. Lamof the opinion that there is not 


watchmak- 


at present in existence a watch of this age. 
It is not the purpose of this paper to deal 
with the watch historically, beyond present 
ing what is necessary to convey to you the 
particular basis upon which the American 
system of watch manufacture was established. 
Describing briefly these earlier watches, I 
will only say they had but one hand, and 
served to mark hours in a very indifferent 
manner. The next period of advance worthy 
of note is one that I call the Age of Handi 
craft. This period is marked as one in 
which the workman showed great progress 


in the mechanical execution of his work. 


* A lecture delivered before the Franklin Insti- 
tute, December 7, 1894. 
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He learned to execute parts in a very deli 
cate manner, to give them graceful shapes 
and to polish those parts made of steel in 
masterly manner—his gain in handicraft en 
abling him to make movementsin many od 
forms and sizes. Artists in working gold 
silver and enamel, made and decorated cass 
for his movements, most beautiful speci 
mens of which are to be found in many col 
lections of the present time. These watch 
were most artistic throughout, in appearance 
but still remained of little value as tim: 
keepers 

From this stage the improvement in time 
keeping qualities are most marked. Larg 
offered by Act of Par 


liament for portable time-pieces sufficiently 


bounties were 
accurate to ascertain the longitude at sea 
These awards were not for elaborate cases 
and fancy polish of mechanical parts, bu 
for actual performance as time-keepers. 
This period was one in which the watch 
makers made a study of the laws of physics 
and made practical application of them ij 


Sa ’ x 
=A 





AND WHEEL COMPANY'S WoRK. 


the construction of ships’ chronometers, and 
by the year 
1769, there had been paid to Harrison th: 
sum of £10,500. 

It was but a step to reduce the size of this 


with such good results that, 


time piece to a convenient pocket size, and 
watchmaking entered its scientific age. At 
with 

knowledge of the scientific laws to be ob 


first glance it might appear that 


served in the construction of watches and 
with workmen sufliciently skilled in handi 
craft to execute them, watchmaking had 
reached its final stage of development. Pro 
vided the product of Aand labor be equal i 
mechanical accuracy to that of machines 
then that condition would have been reached, 
but such is not the fact. Results obtaine: 
by instruments of precision, depend almost en 
tirely on the absolutely uniform operation o! 
automatic mechanism; while notwithstand 
ing the highest degree of manual skill, th: 
quality of the final product of his handi 
craft will still be affected by the persona 
equation of the workman, 

to the next 
event in watchmaking; one of the presen! 


This brings us, then, grea 


century, and due wholly to American m¢ 
chanics: 


THE MECHANICAL AGE OF WATCHMAKING 


The American system was not based upot 
any new scientific discoveries or upon any 
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models, but it 
olutionized the method of manufacture 


lical change in existing 


In place of some tool or fixture guided by 

hand of a workman, a machine was con- 
structed especially adapted to the piece to 

made, cams and levers taking the placé 

the hand and eye of the workman, the 

ilt being greater accuracy in the fin 
ished piece, and, consequently, a closer ap 
proach to perfection in the watch as a 
whole. 

or many years American watch factories 
had machines for making but few models of 
watches, but to-day the American Waltham 
Company has a plant in which it can pro 
duce a watch of any design or size of model 
that the world’s market may demand. 

n mechanical accuracy, time-keeping 
qualities and price it cannot be equalled. 

(he pocket watch is one of the most ac- 
curate of all instruments of precision. Brief- 
ly defined, mechanically, it is a spring motor 
of most delicate construction of parts, con- 
trolled by an automatic regulating device 
that isa marvel of precision. It is designed 
to measure accurately and record the hours, 
minutes and seconds of the mean solar day. 
A watch, keeping timé to a minute a week, 
varies from true precision of only one-hun 
dredth per cent. 
called, is that of storing up energy ina 
By this act of winding, the hand in 
an interval of about 


The act of winding, so- 


spring. 
15 seconds, stores up 
energy enough to keep the motor in motion 
und to supply the maximum of power re- 
quired for a period of 24 hours, and with a 
reserve in the modern watch of about 16 
hours; or, in other words, the modern Wal 
tham watch will run for a period of 40 hours 
from the energy that is stored in it by the 
hand in 15 seconds of winding—9,600 times 
the length of time employed in the wind 
ing 

rhe storage of power is effected by means 
of a ribbon of steel of a width and thickness 
proportioned to the size of the watch, and 
which is contained in the first wheel, called 
in technical parlance the barrel, which is in 
th¢ form of acap. The size of this cup is 
governed by the size of the watch, being 
nearly one-half the size or diameter of the 
frames of the watch. 

This spring in its natural form is of the 
shape shown on the screen, and is from 18 to 
25 inches long. It is coiled up in the barrel 
with its outer end secured by means of a 
pierced hole fitting over a suitable hook or 
stud, projecting inward from the barrel. Its 
inner end is secured to a similar hook to the 
hub of a wheel called the first or main wheel. 
sy the act of winding this spring is wrapped 
around this hub, and the wheel is caused to 
revolve. The tension imparted to the spring 
in winding about this arbor, when freed 
from the factor of friction, will be the force 
tending to drive this first wheel of the 
watch. This force will be equal, on an 
average, in the watch, 
to a pull of five ounces troy on a wheel of 
one inch radius. 


‘ 


‘gentleman’s size” 


The action of the spring 
in performing its duties in the watch will 
readily be understood by observing the one 
on the screen. 

To show the hours, minutes and seconds 
of the mean solar day by three separate 
hands or pointers in the most simple man 
ner, would require three wheels or gears, 
With such ratios of diameters and teeth, 
that one wheel will make one revolution in 
12 hours; the next, 12 revolutions in this 
time; and the third, 720 revolutions. But 
this simple plan would give two hands going 
in one direction and one in the opposite, 
While custom demands that the hands of a 
Watch shall all move in the same direction. 
To correct this reverse motion of the third 
land two more wheels are required, and 
their use is beneficial rather than other- 
wise, 

The wheels and pinions, or, technically 
speaking, the train of a watch, is a system 
ol gearing driven by the stored energy in 
the mainspring. These wheels and pinions 
are so proportioned to one another in respect 
o! their diameters and numbers of teeth, that 
When driven at the proper rate of speed 
they will serve to register hours, minutes and 
seconds by means of hands fixed to them. 
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The necessary frames to hold these wheels 
and pinions are called plates- 
the lower plate. 


the upper and 
This train of wheels will 
perform the work 
efficiently 


required of it just as 
when the wheels are arranged 
with their axes in a straight line, and for the 
present I will use this arrangement in my 
explanations 

This arrangement is seen in 
the left we 
barrel. This drives in turn 
that has fixed toit a wheel No. 2, technically 
This 


center wheel and pinion is intended to re 


Fig. 1. At 
have the mainspring in its 


a steel pinion, 
known as the center wheel and pinion. 


volve once in an hour, and is the wheel to 
Which the minute hand is fixed. It serves 
to mark the fractions of an hour expressed 
in minutes. In turn this center wheel drives 
pinion and wheel No. 3. This is called the 
third wheel and pinion. This third 
in turn drives pinion and wheel No. 4 


wheel 
This 
fourth wheel revolves once a minute, or 60 
times faster than the center wheel It is to 
this wheel that the second hand is fixed. 
Returning to the third wheel, I will explain 
that its use is to cause the fourth wheel to 
revolve in the same direction as center wheel, 
so that the hands will move in the same 
direction. It is also useful in allowing the 


distance between the center and fourth 
wheels to be varied. otherwise the distance 
apart of the minute and second hands on the 
dial, would be voverned by the size of the 
center wheel and fourth wheel pinion. 

You will note that there is one more wheel 
and pinion in this train of wheels, namels 
called the 


wheel and pinion, but as it belongs to the 


the last one, which is escape 
time-governing part of the watch called col 
lectively the escapement, I will speak of it 
under that head. 

I now place on the screen the train wheels 
of a Waltham watch, with the mainspring 
fully wound. When the brake is removed, 
as you see, all begin to revolve rapidly, and 
will continue to do so until all the stored-up 
energy of the mainspring is exhausted. The 
watch has now run down, but in doing 


so the wheels have made as many revolu 
tions, as they would- have done in running 
Each of the 


has traveled at its proper relatives speed, 


forty hours or more. wheels 
that is, the fourth wheel, showing seconds, 
has traveled 60 times as fast as the center 
wheel (the wheel that marks the minutes), 
but it has not served to measure time, be 
cause of the lack of something to govern or 
regulate the speed 

This controlling or regulating device is 
called the escapement 

The detached lever escapement was in 
vented 1765, by 
Mudge, a famous English watchmaker, and 


about the year Thomas 
is the escapement used at present in nearly 
all good, sound pocket watches. It can be 
said for it that, when made with ordinary 
care, it is so reliable in its action that it is 
generally selected in preference to all known 
escapements for pocket watches. 

The action of this escapement is to bring 
to a standstill every wheel in the train, and 
after a brief period of rest, to allow the 
train to start again, only to be as quickly 
stopped again, and soon. These alternate 
steps of progress and halt succeed each other 
so rapidly, however, that probably very few 
persons realize that the motion of the time 
train is always intermittent, and not uni 
formly continuous. 

With the exception of the escape wheel, 
the teeth of all the wheels of a watch are 
formed on the epicycloidal curve, so as_ to 
mesh into, and give motion to the several 
pinions with the least friction or loss of 
power. The teeth of the escape wheel are 
for a different purpose, and act in an en 
tirely different manner. 

You will notice by Fig. 2 that the teeth 
are not in radial lines, but are so inclined as 
to form a series of hooks. Also notice that 


the ends of the teeth are of a wedge form. 


The angle formed by the straight sides of 
the teeth and the inclined top is called the 
locking corner, and the angle of the inclined 
top is called the impulse or lifting face. 
Engaging with the wheel is a piece called 
the pallets and fork, and of the form shown 
on the screen (Fig. 3). The 


pallets are 
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shown by the two black projections or horns 
and are made of some kind of precious stone 
such as sapphire, ruby or garnet. The re 
maining part is of steel, and serves to hold 
these pallet stones in pl 1" 

The long arm with divided end is, from 
called the fork The fork and 


pallets are mounted on an arbor that allows 


its shape 


them to swing or vibrate, and placed so 


Close to the escape wheel that one or the 


other of these pall t stones is sure to lock 
into a tooth of the wheel By means of the 


accompanying sketches I will endeavor to ex 
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MECHANISM OF THE PockEeTr WATCH. 


plain the action of the escape wheel and 
pallets. 

Fig. 4 shows the escape wheel with one 
of its teeth resting against the left-hand, or 
so-called receiving, pallet stone. It is now 
in the position called locked or at rest, and 
it will remain in this condition until, from 
some cause, this pallet be moved slightly 
back ward, the locking 
corner of the tooth to pass this flat face of 


enough to permit 
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then the wedge-shaped end 
of the tooth will still further lift or move 
the pallet as shown in Fig. 5, and it will 


the p illet stone 


continue to lift the pallet until the wheel is 


under it, when a tooth, in 


free to pass 
idvance of the one in question, will be 
caught by its locking corner on the face of 
the other, or so-called releasing pallet stone, 
as shown in Fig. 6. Here it will remain 
until the pallet is slightly withdrawn, enough 
for the tooth to pass under, when the former 
action noted will take place at this point, 
und the wheel will again be brought to rest, 
in the position noted in Fig. 4. Here we 
have the rotation of the escape wheel con- 
verted into vibrating motion at the pallets. 
The long arm serves to increase this angular 
movement and is the medium through which 
this vibrating motion is communicated to 
the balance through what is called a_ roller 
This is a small disk with a pin 
as the pallet 
This 


disk is shown, with its pin, at the upper 


(Fig. 7) 


near the outer edge, made, 


stones are, from some precious stone 
part of Figs. 4, 5 and 6, and is on the same 
arbor as the balance and hairspring, and 
moves with them as they vibrate. 

Imagine the roller and pin, shown in Fig. 
1, to be rotated by some cause slightly to 
the right and toward the slot in the end of 
the fork ; the pin would enter and strike 
against one side of the slot in the end of the 
fork, and move together with the pallets in 
the same direction until the escape-wheel 
tooth was unlocked, when the lifting end of the 
tooth, passing under the pallet on that side, 
would continue to drive the fork to the 
right, and that in turn would assist the pin 
in the same direction, as shown in Fig. 5, 
until it beyond this influence, as 
Here the fork and pallets 


passed 
shown jn Fig. 6 
await its return that it may first unlock and 
then give impulse, in the opposite direction, 
through this roller and pin, to the balance. 
This act of unlocking, that it may receive 
impulse, is, in the case of clocks, performed 
by the pendulum, acting under the laws of 
gravity; While in portable time-pieces the 
balance takes the place of the pendulum, 
and the hairspring that of the force of grav- 
ity The balance, hairspring and roller are 
Fig. 8, 
which runs on very delicate pivots or bear- 


all mounted on a staff or arbor, 


ings, not much larger than an ordinary hair. 
I show you now on the screen, a very strik- 
ing comparative illustration of the size of 
these pivots, namely, a photograph of the 
largest balance pivot, used at the Waltham 
factory, and the eye of a No, 10 sewing nee- 
dle, made with the aid of a microscope. 
These pivots run in jeweled holes, with ad 
ditional jewels, called end stones, at their 
ends. 

You will see by Fig. 9 that the pivot will 
always rest on jewels, in whatever position 
fine jewels 
shown are the ones usually broken in case 


the watch maf rest. These 
of accident to the watch. The balance wheel 
will be explained later, and is placed mid- 
way of the staff; and above it is placed the 
hairspring, a very delicate spring made 
from a flat piece of steel wire, about nine 
inches long, one-hundredth of an inch wide, 
one-half thousandths thick, 


9,000 to the pound, shown 


and two and 
weighing abe 
in Fig. 10. It is coiled in the form of a flat 
spiral, having its inner end made fast to a 
little split collar, Known as the collet, which 
collar is forced on to the balance staff or ar- 
bor. 

The outer end of the hairspring is pinned 
firmly to a small stud, which is held rigidly 
to some part of the frame of the watch, 
called the balance cock. 

The relation existing between balance and 
spring will be understood with the assist- 
ance of the model on the screen, 

Taking hold of the balance and moving it 
from its present place of rest, say one-half 
turn or more, the spring will be put in a 
state of stress, and when we release it this 
condition of the spring will at once carry it 
back to its normal position, and the acquired 
momentum of the balance will carry it much 
beyond that point, but in so doing it will 
put the spring in a state of stress, in a direc- 
tion opposite to that in which we strained it 
by turning the balance by hand. 


86 


When the 
to exceed the 





momentum of the balance ceases 


opposing force of the hair 


spring, the revolution of the balance will 


cease in that direction, and immediately the 
hairspring will begin to act and carry the 
balance back again: but, as in the former 


case, the momentum of the balance will carry 


it beyond the point ot rest and sO the mo 


tion will be repeated in alternate directions 
each vibration being shorter than the preced 
ing one, until the balances finally comes to a 
stop It the 


spring that is made use of to unlock the es 


is this action of balance and 


cape wheel, as the balance is returning from 
its excursion. This is done by the action of 
the roller and pin that move the bal 
staff. As the balance returns 
from either direction, Fig. 4 or 6 
Fig. 5, the roller pin engages 
with the slot in the fork, and the momentum 


with 
ance on its 
toward the 
point of rest 


of the balance and the tension of the spring 


are sufficient to unlock, without apparent 
The instant this 
takes place the wheel, by reason of its form 
of tooth the the 


mainspring, instantly avails itself of the po 


effort, the escape wheel. 


and urged by power of 
sition of the roller pin in the fork, and gives 
the balance a push, as it were, in the direc 
tion of its motion. This push or impulse is 
sufficient to make up for all loss due to fric 
that 


cause the balance to come to a state of rest 


tion and other causes would tend to 
ina short time, if without such help 
At each has 


work to do in unlocking the escape wheel, 


excursion of the balance it 


and in turn receives enough new energy to 
keep up its full motion. These pulsations 
are very rapid, five each second, 18,000 each 
hour—almost too rapid for the eye to follow 
I place on the screen a very slow moving 
watch that you may better study its ac 
tion. 

For simplicity [have illustrated the watch 
with its train and escapement arranged ina 
straight line, but this is not the arrangement 
In the watch, Fig. 11, the wheels of 


train between 


used. 


the are arranged circular 





Fig. 11. 


THE PockET WATCH. 


MECHANISM OF 


frames, with the center wheel, as its name 
would lead us to imagine, placed in the cen- 
ter. 
hands concentrically one series of gradua 


By arranging the hour and minute 


tions upon the dial will serve for both, and 
the use of the third wheel allows a little lee 
way in planting the position of the second 
hands when the watch is designed relative 
to its distance from 
center of the watch. Custom demands that 
in a watch movement, cased in a hunting 
case, the figure III]. on the dial shall be 
placed at the pendant and bow, or ring, to 
which the chain is attached, while in the 
open-face watch the pendant must be at the 
figure XII. 
must be on a line from the center of the dial 
to the figure VI. In stem-winding watches 
this requires two models or arrangements 
of train, that the winding connections in the 
movement shall be in the line with that of 
the case. 

I have thus far only illustrated the plan of 
the watch, that is, a view such as would be 
obtained by looking down upon it. 


the other hands, in the 


In both cases the second hand 


I now 
show another view, equally important, that 
is properly called the elevation. 
mits us to look between 


This per- 
the frames and see 
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the position of parts that I trust you will 






well as their ar 
above It 


recall by their names, as 


rangement when viewed from 


will also permit me to explain the arrange 
ment of two wheels and pinions that serve 
to make but one rev- 


dial to 


to cause the hour hand 


olution around the 12 revolutions of 
the minute hand 
The 


long 


center wheel has one of its arbors 


enough to reach through the watch 


frames on the dial side, and has fitting on it 
friction-tight, a steel pinion, called the can 
non pinion. This pinion drives a wheel in 
a recess in the plate, a wheel usually three 
fixed to this 
wheel four times 
the 
of a tube that is nearly as long as the can 
This 


arrangement of sizes causes this last or hour 


times its size, and a pinion 


wheel in turn drives a 


its diameter, with a center in form 


non pinion and fits free around it. 


wheel to move 12 times slower than the can- 
To the cannon is fixed a minute 
The 
spring friction of the cannon pinion in the 


non pinion 
hand: to the hour wheel the hour hand 


arbor of the center wheel, permits this set 
of wheels to slip, thus avoiding injury to the 
train or escapement, when it is required to 
set the watch, 
_— -=-— 
LETTERS FROM PRACTICAL MEN. 
Treadle Lathes, 
Editor American Machinist : 
had 
experiments of a 


Having recently occasion to carry 


out some mechanical 
nature, somewhat accurate and complex, the 
the 
small work became quite a problem, amongst 


these was a treadle lathe, this tool had to do 


choice of necessary machine tools for 


a fair share of work in iron, brass and wood. 
It must cut screws in steel up to 40 threads 
per inch with accuracy, and be back-geared 
for heavy work, the slide rest must be of the 
compound ty pe the mandrel hollow, and an 
attached to it, the ac 
cessories to be obtained, if possible, from the 


index plate must be 


makers as time was limited, the tool must be 


reasonable in price In England such 


a tool was only to be obtained by pro 
longed waiting and the cost was excess 
ive. In Germany it was much the 


sume, and so communicating with the 
United States, of which I 


experience, it was also found that the 


have some 


necessary tool was not to be bought, 


some failed in one respect, some in 
another, but no one tool contained all 
the elements of suitability for an engi 
neer’s experiment room. The cata 


logs and prices of nearly all makers of 
note between Rhode Island and Chicago 
were carefully studied, and not 
firm produced a treadle lathe that was 
at all complete for every class of work 


one 


within its capacity as regards dimen 
sions. 

The chief 
seemed to lie in the 


and most glaring faults 


construction and 
design of the compound slide rests, 

the extremely small bore of the hollow 
mandrel, hence the impossibility of using 
spring chucks and a draw No 
vision was made for the attachment 
index plate to the mandrel. 


There seemed to be no lathe made between 


bar. pro- 


of an 


the watch tool lathes with their extreme ac 
curacy, and the ordinary 9-inch or 10-inch 
swing lathes suitable for the jobbing shops 
and nowhere else, accessories to the latter 
class of tools apparently being unknown. 
Watch tool lathes were unsuitable, not being 
either heavy enough or back-geared. 

Let us first consider the compound slide 
rests as at present fitted to the 9-inch or 10 
inch swing lathes. The American practice 
is to reduce the width of saddle to an absurd 
extent, thereby making a steady swivel 
base to the top slide an impossibility and all 
rigidity thus being done away with, which, 
added to the fact that in many cases only a 
half nut is used in connecting the slide rest 
with the leading screw, and having a maxi- 
mum allowance of play, makes screw-cutting 
an impossibility, and, therefore, the plausi- 
ble statements in various catalogs as to 
lathes cutting up to 64 threads per inch are 
untrue, some lathes may be able to do this, 
the majority cannot do so. 
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slide rest screws were in- 
backlash the 
position of the slide the screws had not V 


In one case the 


dexed, these varied in with 
threads and the nuts were not adjustable for 


wear and it required quite an amount of 
calculation to reconcile the travel of slides 
with the indexes. The screws also were not 
of the covered type and so got the benefit of 
all dirt, chips, cuttings, oil and soap and 
water which generally accumulate in places 
where it is difficult to dislodge 

The various makers seem to have totally 
different opinions as to the length that a 
slide rest should bear on the bed, it varies 
between 7 inches and 16 inches for a 9-inch 
or 10-inch swing lathe, and in one case the 
bearing was 9 inches long on one side of the 
bed and 24 inches long on the opposite side, 
truly this is remarkable; these faults are easily 
discernible and yet no endeavor is made to 
rectify them, the policy of the makers being, 
as far as can be learned, to produce a stand 
ard class of tools, no alterations or additions 
being permitted even if the customer is will 
ing to pay for them. 

The maker of any tool is seldom the user, 
and it should be conceded that small treadle 
lathes are in use for a thousand purposes, 
and any increase in their capabilities, for ex 
ample, attaching the work either to the man 
drel 
with due appreciation from all 
mechanics, and the maker will benefit by an 
increased demand. 

A small lathe to be of 
be fitted with many accessories, to be ob 
the 
the approximate dimensions 


or slide rest will, without doubt, meet 


classes of 


real service would 


tained from makers if desired, and 
would be of 
given below 
Length of bed, 46 inches; swing, 9 inches; 
three-speed cone for 14-inch belt; mandrel, 14 
inches diameter; $ inch bore clear through, 
and fitted with spring chucks with draw bar, 
the back gear would be 6 to 1 and would be 
placed under the head stock. The tail of 
mandrel would extend through back bearing 
box and have cone and nut for mounting 
the 


would be of steel, hardened, ground and 


index plates, mandrel and boxes 

lapped. 
Machine 

64 threads per inch and right and left-hand 


vear in head stock. 


cut gear wheels to cut from 38 to 


The compound slide rest 
would bear for a length of 14 inches on each 
the bed, it would be slotted for T 
bolts and would be fitted with a sliding stay, 
the width of saddle would not be less than 6 
inches. 


side of 


Stop screws would be fitted to each 
The linch diameter 
with V-thread 10 threads per inch, to be at- 
tached to slide rest by divided nut 3 inches 


slide. leading screv 


long, the rod feed would be placed below 
the leading screw; this would also work the 
cross feed, the apron would be of the skele 
ton form in order to observe what is taking 
place behind it. 

A machine fitted to the 
slide rest, alsoan angle bracket for placing 
the compound rest and the vise vertical if 
desired. 


vise would be 


A steady rest and T-rests for wood turn- 
ing would be provided. The tail-stock spin- 
dle would have a bore of 3 inch clear through 
and its nose screwed similar to the mandrel, 
the spindle would be arranged for both lever 
and screw feed, and a small four-hole turret 
would be made for same, asimilar draw bar 
to be provided for spindle as in the head 
stock. 

There would be a light countershaft pro 
vided to drive drilling and grinding attach- 
ments to slide rest. Sucha lathe well finished 
and accurate and fitted complete with the 
above details could be sold atacost of between 
$150 and $200, prices ruling as at present, 
and would be a great improvement on any 
tool of this class at present in the market, 
and I imagine that if it became known in 
this country that such a tool was produced 
the maker would have no reason to regret 
his venture. 
attachments would be 
forms, and it 
should be possible to buy the lathe with or 
without any of them. 


The accessories or 


numbered and of standard 


A. H. RAYLANCE. 


Manchester, Eng. 
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Spring vs. Riveted Calipers, 
Editor American Machinist : 

[have noticed the difference of opinior 
entertained by some of your contributors 
to the relative merits of riveted and spri1 
calipers 

For lathe work up toa diameter of thr 
or four inches, I think the superiority « 
spring calipers over those that are rivet 
should not be questioned. They are suft 
ciently rigid up to this size, and are not ay 
to be altered by testing the work when th 
lathe is in motion—a thing almost certain t 
Besides this, th 
spring calipers are so much more quick! 
adjusted to size. 


move riveted calipers. 


The operation of tapping a riveted cali 
per to size is one that often puts patience t 
test. Here the 
chinist”” or **‘ hustler,” as 


a severe “lightning m 
he is now called 
is decidedly at a disadvantage, and how 
the 
exercised in this performance, I have nev: 


ever much of magician’s art may | 
known any one to adjust one of these cal 
pers to any great degree of accuracy sho! 
of a dozen to twenty trials. 

In shop practice it seems there are abou 
as many of one kind of calipers used as a1 
other. 
ally 


It is noticeable that apprentices usu 
make for rivets 
calipers as soon as they are able to turn th 
washers, them 
afterward, whether as good as spring cal 


themselves some 


and, of course, use evi 
pers or not. 
I cannot say what gauge makers use, bu 


think spring calipers sufficiently rigid up t 
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the limit named above. Beyond that, I would 
use the more rigid form of riveted calipers 

For inspecting and testing the accuracy of 
work, I dare say there is nothing better than 
fixed calipers or gauges. 

Etiquette may dictate as to the proper 
use of knives and forks, but I suppose ma 
chinists will always handle their calipers in 
their own way, and use the kind they lik« 
best. However, the accompanying sketch 
shows a method of holding inside and out 
side calipers, which aids in securing adjust 
ment. By resting one point of each caliper 
on the index finger, as seen at a, these sur 
may contact at the 
highest point, and retained there, while th« 
points at ¢ are scrutinized, both by the ey: 
and the touch. Nervous persons 
will find the support of the thumb at d ot 
some advantage, and when very large cali 
pers are used, the arm may furnish this 
support. 


faces be brought in 


sense of 


I suppose every one who has attempted to 
make riveted calipers has found it no eas) 
task to make the joints move with equa 
friction at all points. 
this trouble is to 


A simple remedy fo 
turn the face of th 
washers slightly concaved, and apply 
thin film of beeswax on these surfaces befor 
riveting. Such a joint should never bk 
oiled, as this would soften the wax 
destroy its efficiency. ** QUIRK.” 


and 


The ** Acme Standard” Thread. 
Editor American Machinist : 
It is good practice to systematize almos' 
everything, the ‘‘ numerous forms of bastard 
threads” included. 
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course, there is nothing new about a 


it somew here between a square thread 


. V-thread ; 
= for leading screws ever since I knew 


these have been used on 


i lathe was, and I do not know how 
before, the reason probably being that 
impossible to get a half nut in or out of 
rfectly square thread, and a half nut, or 
er a pair of them, are good things to 
n an engine lathe, and, incidentally, 
‘ir of half nuts can be gradually closed 
mpensate for the wear 
seems, however, that there are certain 
points about the old stand-by—the 
ire thread—at least from the standpoint 
he man who has to pay for the screw. 
. certainly cheaper to make the cutting 
for the thread than for the 
standard (or any other so-called ** half 


square 


\ hread), because all you need to do is to 
tool to the groove between the teeth 

he tap, and there you are, or, at least, 
you would be if the ** lead of the tap” 

the ‘‘lead”’ of the screw to be cut were 

tly the same. (Practically, | mark on 
tap itself, every time a new one is made, 
number of thousandths of width neces 

sary to make a tool to cut a thread that will 
the nut made by the tap), and here comes 

e great practical advantage of the regular 
square thread ; the the correct 
width for the tap, and then cut your thread 


make tool 
hundredth clearance, or any other clear 
ince, and the thread fits just as well ; that 
is, you need not be particular about the 
depth of the thread, and if the boy cuts it a 
little deep, it does not make a bad fit, as it 
would with the half V. 

(vain, the square thread need not run as 
the half V. You cut your 
thread (when not too long), and afterward 


true as can 
turn off the top to run through, and by 
cutting plenty deep, and turning plenty off 
the 
but the least bit of running out of the half 
\ thread would make a bad job. 

Beside costing more for tools, it takes a 


top, the screw is practically all right, 


better man to use them, because, as stated 
above, the thread must be cut to an exact 
depth. Or, if it is proposed to cut the 


thread down until it fits the nut, it certainly 
is as nice a job as fitting any screw (if it 
all 
around, I cannot see but the square thread 


yoes into a solid nut), and, taking it 


has many practical advantages. 

Of course, if the public is suffering for a 
different thread, it is, as said before, good to 
have a system, and the angle of 29 degrees 
is good because it is the generally accepted 
angle tor worm threads (as stated), although 
30 degrees would be the ‘‘ natural” angle 
of a half V-thread, as it is half the angle of 
a V-thread, but this might be considered a 
matter of opinion, same as the farmer who 
would not paint his new house eny color but 
white, white the ‘‘ natural” 
color for a house, same as green for the 
grass, and blue for the sky, at least, that is 
what he said. 


because was 


It will be seen that I do not quite agree 


with you that square thread screws are 
“somewhat more difficult to make than 
other forms” (except when cut with dies), 


but as the art has not yet advanced enough 
to allow leading screws to be cut with dies 
(that is, to be finished with dies), and as the 
article speaks of methods of grinding tools, 
that it 
screws in a lathe. 


is intended to cut these 
GREASER,. 


I assume 


Chucking a Wheel Rim Pattern—Bab- 
bitting a Solid Box. 

Etlitor American Machinist : 

in Question and Answer, No. 578, of your 
issue December 20th, ‘‘ E. C. H.” is given in- 
structions as to the best method of removing 
a pattern of a sprocket wheel rim from the 
lathe and accurately centering it again so as 
to turn the opposite side. I think a much 
better and easier way of doing this is, after 
finishing the inside diameter so that the line 
at the center of the spokes projects slightly 
bevond the outsides so that blocks or points 
will touch at this point only, to make four 
or more blocks according to size of wheel 
ani cut ends perfectly true, and then brad 
these blocks on the face-plate carefully so 
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that they bear at equal distances around the 
thus center it ; 
blocks may 












rim and the corners of the 


be removed so that the bearing 
will be only at a point opposite the center of 
the spokes this 
of the rim I 
sprockets and rims of 


will facilitate the removal 


have made a great many 
wheels to be finished 
on both sides, and have always adopted this 
method ; if care is taken in bradding on the 
blocks it will center the rim precisely, and it 
is very quickly done 

There is no doubt that a solid box is much 
better than one cut in two, but I have never 
yet found out how to cast a solid babbitt 
box and afterwards get the shaft loose with 
the proper amount of play. If some of your 
readers can give this information, you will 


greatly oblige, E. C. HAINEs. 


Spring vs. Riveted Calipers. 


Editor American Machinist: 


In your issue of January 3d, **A Me 
chanic” pitches into ‘ Easy Way” about 
spring calipers. He tells us that ‘ when 


they are used at all it is only for rough 


measurement,” and ‘‘ they are best when 
kept in their place, and not when they as 
pire too high.” 


Now, I think that he, like 


when their point is not well taken, chose the 


many others 


best form of rivet-joint caliper to sustain his 
end of the argument, and the worst possible 
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form of spring caliper to keep the other end 
my 
machine shop, I don’t believe I have ever 


down. In 14 years’ experience in the 
seen a worse pair of spring calipers, and 
riveted than 
“ideal.” If 1 
may be allowed to judge, Tshould say that 


certainly never better ones 


those used to illustrate his 
a man who springs or forces a caliper of any 
kind in gauging his work is not fit to handle 
them at all. 
his calipers over the work at any time, and 


No intelligent machinist forces 


if he did he would alter the size of a riveted 
pair, whereas spring calipers would return 
to their original setting, no matter how lightly 
they are made. He 
that his ideal is not so easy to adjust to size. 


says, ‘‘ theory says” 
I say that practice proves theory to be right 
in thisinstance. If there is any one thing 
about a machine shop that is ridiculous, it is 
to see a man rapping his calipers on the car- 
First 
he has them too large, then too small, and so 
on for an indefinite number of times, until 


riage or bed of his lathe to set them. 


he gets them to suit him. I don’t say jhe 
never can get them right the first time, but 
that it is an accident when he does, which is 
not the case with spring calipers, even when 
a magician. He says, the rivet 


joint is ‘‘ firm for the slight pressures it has 


one is not 


to withstand,” and yet the spring calipers 
much the 
is the logic in that? I use spring 
like the accompanying = sketch. 
do they lack rigidity ? There are 
makes the 
and they compare favorably with 


spring too with same usage. 
Where 
calipers 
Where 
several 
market, 


any riveted joint caliper ever made. 


equally as good in 


the argument about inside calipers, I say 
the sense of touch alone can be relied on, 
and therefore there is no need to force the 
As for me, 
I use spring calipers both inside and out, 


spring that aids to adjust them. 


and shall continue to do so until I can get 


something better. A. E. CARTER, 


Providence, R, I, 


As to 
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Vibrating Waterfalls, 
Editor A me rican Machinist Pp 


I think Mr. Hobart has given a sufficient 
reason for the vibration of certain water 
falls, but, as more than one cause may pro 
duce a like effect, I will venture to give 


another. If astream of some sticky liquid 


(molasses will do) be poured out of one ves 
sel on tothe surface of the same liquid in 


another vessel, we will have the usual phe 


nomena due to the acceleration of gravity 
The falling stream 


will not sink directly into the lower liquid, 


and something besides 


but will build up a conical heap due to the 
retardation of the falling stream by the re 
sistance of the lower liquid. This cone will 
topple over, carrying the stream with it to 
This 


the stream, and it will promptly go over an 


one side puts a reverse curve into 


equal distance to the opposite side, and so 
By a little effort applied to 
the upper vessel, the stream may be made to 


on alternately 


coil up like a rope This folding up of a 
falling stream will be shown more clearly it 
the stream bea flat one and the fall quite 


small. Ifa long web of cloth be suspended 
vertically, and then allowed to run down 
quickly, it will fold itself in the same 
manner 

I have watched vibrating waterfalls, and 
think I effect 
well as the separation spoken of by 
Hobart. 


determine such quick motions, I suggest that 


have seen going On as 


Mr. 
is not to be trusted to 


this 
As the eye 
the camera should be employed to settle the 
matter, 

falling 


The alternating side impact of a 


sheet of water (if it can be shown to exist) 
would be a sufficient reason for the sympa 
thetic vibration of distant objects when the 
“tune” played happened to agree with the 
other conditions SUPERANNUATED 

Case-hardening Machinery Steel. 
Uditor Amerwan Machinist : 

I noticed a question some one asked a few 
weeks ago that I little experi 
ence with. Your correspondent asks for some 
that 


deeper than prussiate of 


have had a 
machine steel 
Take 2 


ounces cyanide potassium, 2 ounces prussiate 


thing will case-harden 


potash. 


of potash, 2 ounces saltpeter, 4 ounces salt; 
mix togetherand use dry. Tieat the pieces 
to be hardened as hot as can be without in 
Apply this mixture and 


much salt as it 


jury to the steel. 


cool in rain water with as 


will dissolve. When dipped into this water 
The ob 


ject of the salt and saltpeter is to make it 


it will make a report like a_ pistol 


penetrate deeper into the steel and make it 
harder. Keep this mixture ina tight box 
as it loses its strength if exposed to air. Of 


course, you know this is a deadly poison, 
and there may be a little trouble in getting 
hardened 


it for this reason I have pins 


with this that have been in constant use for 
a year, and running yet. 
Cleveland, Ohio. C. D. ANDREWS. 
Cutting Pipe Threads. 
Editor American Machintst : 

Having occasion to cut a large number of 
threads on one-inch pipe, and wishing to do 
the the 
adopted the following plan, which may be 


work in most practical way, we 


of value to others who have the same kind 


of a job on their hands. As there was a 
small lathe at our disposal, we removed the 
tail stock, and putting the steady rest on 
the ways, made it what might be called a 
‘sliding fit,” thereby screwing up the nut 
just tight enough to maintain it in an up- 
right position, but not tight enough to bind 
it in any one place. Taking some annealed 
the the 
carriage so that they would both travel to 


wire we bound stendy rest to 
gether, and put a piece of the pipe to be 
cut into the ‘‘rest,” which simply served to 
keep it in a central position. 


With the pipe projecting about 6 inches 


on the side towards the head stock, we 
slipped the die, which was one of Arm 
strong’s adjustable type, into the chuck 


jaws, and running the carriage up the lathe 
was started, and the ease with which the 
thread was cut was a source of much satis 
faction. 

It is well to throw in the back gears and 


87 
give it a slow speed, and if plenty of oil is 
used a first-class thread will be secured 

Where the steady rest will “not hold the 
pipe from turning it will be advisable to put 
a pipe wrench on to kes 


with the 


pit from revolving 


dit In whi h enuse a blo« k of wood 


should be put under the handle instead of 
allowing it to rest upon the carriage, as if 
this is done. when it becomes necessary to 
remove the pipe wrench, the block may be 


more easily taken away, leaving the wrench 
free. Of that it is 
better to use a pipe thread cutter where one 
is available 


course, we understand 


but if it is not, then the above 


plan is much better than turning the stock 
by hand in the usual way 
W. H. WAKEMAN 





The Horse-power of a Steam Engine. 
Editor American Machinist: 

Mr. Cox with me 
that a slide rule formula which requires a 


I am sure will agree 
table to be consulted is of very little use, 
because if 


be 


books and 
the rule, it 
ceases to be the ever ready instrument. it 
really is (sce article December 20. 1894). 


many 


tables have to 


carried around with slide 


For a number of years | have been using 
a very simple method of figuring the horse 
power (and other 


many things) of 


steam 
engines, consisting of only two operations 
on the slide rule, which method will be just 
as short as Mr. Cox's, because looking at a 
table should certainly be considered as at 


least one operation 


Let P mean effective pressure of the 
steam in pounds per square 
inch 


d diameter of piston in inches 


y 


S piston speed in feet per minute 
ree ® 4 , } 
Then horse-power = dex Px cS 

} 33,000 


In order to obtain an equation which shall 
contain four quantities only, we assume P = 
100 pounds per square inch, and d = 20} 


wpa=4@Xx8 
, 120.2 ° 


inches, we may write 
This equation shows that for a diameter 
of 205 inches or d? $20.2, the horse-power 
is equivalent to the piston speed. In other 
words, 204 inches is the diameter of a circle 
— 33,000 
Whose area is 380) square inches ( 100 ) 
This gives us an excellent starting point, 
for we know that the horse power increases 
or decreases as the square of the diameter 
To put it in Mr. Cox’s way, 
C | Set S | find horse power! 
D || to 204" | above diameter 


This is the first operation. The second is 
for if the effective 


pressure is 40 instead of 100, all we have to 


just as simple, mean 
do is to reduce horse power! in proportion iis 
100 is to 40 


A || Set 100 | below 40 


B || to horse-power!' | tind horse-power 


EHrample.—Pressure 40 pounds ; diameter 


8 inches ; piston speed 200 feet per minute, 


then 
(1) C |) Set 200° | find 30.5 
D || to 204 | above 8 
,, 4 || Set 100 | below 40 
“) B || to 30.5 | tind 12.2 horse-power 


Instead of using this way of putting it, I 


found it more convenient to say : 205 inches 


diameter will develop 200 horse-power 
(setting 200 to 20) inches same as before) 


will 
horse-power, then going forward on Scale 
Dto. we find above 8 the figure 30.5. It 
is easy to see that this is 804, and not 3.05 or 
B05, the 2 the 2.05 
diameter fixes the point 


or 2.05 inches diameter develop 2 


inches 
for the 
From 2 we go forward to the 


because above 
decimal 


whole scale. 


10. and from these to the 30.5. Now 

30.5 « 40 P rr3.2 

0.5 x 4 = If. ? (second operation). rhis 
100 


constant, and many others, I marked with 
brass pins driven into the wood, and by 
making a note on the inside of the rule, viz.: 
204 inches diameter develops S H. P. at 100 
pounds per square inch. 


F, F, NICKEL, 
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Molding Machines and Serew Machines. 
time ago re 


called 


who says that 


Some remarks we made some 
garding foundry improvements have 
forth 
while 
to the 


in foundry practice, one 


a letter from a molder, 


what we say may be true enough as 
general desirability of improvements 
of the 


him out of 


molding ma 


chines has thrown work—de 


prived him of the opportunity of making a 
living for himself and family ’"—and_ he 
thinks that he and others like 


fied in their opposition to machines which 


him are justi 


have such an effect, and that ‘‘in opposing 
them they are doing nothing more than 
what is done by manufacturers who take 


measures to suppress improved machinery 
in order to protect the 
the older 


have.” 


capital invested in 


machines which they already 


This last comparison betweer himself and 


certain manufacturers we are in entire agree 
ment with. The cases are, we think, exact 


ly parallel, 
thinks are 
broader view of the 


and each is protecting what he 
When a little 
taken, 


his own interests. 
matter is how 
ever, and men’s interests as*purchasers and 
consumers, as well as producers and_ sellers, 
think it 
most, if not all 


are considered, we becomes plain 


that in cases, Changes 
brought about by improvements in methods 
are not in themselves injurious to anyone, 
and molding machines seem to us to be al 
most precisely the same in effect upon the 


molder as screw machines and other ma 


chines of that type are in their effects upon 
the machinist’s trade 


No real 


small screws, in large numbers, all alike, and 


machinist would want to make 
no machinist who has ever given any thought 
to the 


abolished ; for 


matter would want screw machines 


not only does the screw ma 


chine relieve the machinist of what would 


otherwise be a ‘very disagreeable, monoto 
nous and relatively poor paying job, but, by 
greatly 


small 


reducing the cost of the numerous 
parts of machines, 
built 


amount of 


permits more 


machines to be and used, thus greatly 


increasing the better machine 


work, toolmaking, etc 
All this is trite, 


stood by the machinist ; 


_ to be done by him. 


of course, and well under 


but it is not so well 


understood that the relation of the molder 


to molding machines is exactly similar. The 
molding machine can do only that part of 


the molder’s work which is to be done in 


relatively large numbers—work which every 


ambitious molder interested in his business 


wishes to rise above; and, by reducing the 


cost of this class of work, will actually in 
crease the demand for other classes of work 
which, because of its character or the limit 


ed numbers of duplicate pieces required, 
make necessary the employment of brains in 
and which the 
not therefore make. 


The lower the 


its production, machine can 
cost of producing grate 
hangers, hanger boxes, brakeshoes and 
demand there will be 
and other large work 
limited numbers and by methods im 


bars, 


draw bars, the more 


for cylinders made in 
more 
possible for the machine simply because it 
cannot think, and the molder employed on 
this will get better 
would receive if the machine had never been 


work wages than he 
invented. 

We do not pretend that he will always re- 
ceive as high wages as he 
but if he think not the ma- 
but as the 
of the political economist and the 


ought to receive, 
does not, we 
chine other causes, such failure 
politician 
to keep pace with the advancement of the 
arts and sciences, are to be blamed for it, and 
the only remedy for this which seems to of- 
intelligent 


and unprejudiced study of the situation by 


fer the least hope lies in careful, 


the common people—the people who do the 
world’s work. 
6 


American Shipbuilding for 1894. 


It is hardly gratifying to American pride 
to inspect the official returns from our ship- 


yards and find that the tonnage has fallen 
from 211,640 tons in 1898, to 131,195 tons 


for the past season, a loss of 38 per cent. 
It is doubly humiliating to note that the 
output of British establishments actually 
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increased by 186,789 tons, or, curiously 


enough, 38 per cent. over the amount for the 


preceding year, making the grand total for 
British yards 1,102,303 


shipping ; the increase 


tons of merchant 


alone being much 
greater than our total production. 

wrong in 
of the 


constructed 


There seems to be something 
the policy of our yards, for, in spite 
that 


as cheaply as 


assertion vessels can be 


abroad, foreign nations 
absorbed not less than 154,789 
shipping from British builders. 


Is it possible that our constructors, instead 


here 


tons of steel 


of bearding the lion on his own ground and 
choice contracts from 
allurements of type 
lence of workmanship, have been willing to 


endeavoring to wrest 
him by the and excel- 
rest content with the shadowy prospects of 
that 
brought about by special legislation, and a 


some abnormal boom” is to be 


sudden increase of patriotism that will in 


to invest in steam 


stocks 


duce our moneyed men 


ships rather than in railroad and 


Treasury paper? 

The British vessels built were mostly steel 
value would be not far 
and it 


picture the 


steamers, and the 
from $300,000.000. 
vivid 


requires no very 


imagination to hum of 
prosperity and content that even a moderate 
portion of such an inflow of gold would in 
duce along our shores. 

We have as fine material as can be 
skillful and 
good and replace 


found, 
alert to as- 
with 
any type, 


our designers are 
similate the 
details the 
our workmen are 


pre per 


poorer features of and 


second to none. 
If as our builders assert we can turn out 
a cost as can 
why we 


world’s 


first-class ships at as reasonable 


others, there seems no good reason 


should not skim the cream of the 


shipbuilding contracts, and stand again 


heading the list as constructors of floating 


property. 


acne — 
Legitimate Business vs. Inventing as 
a Profession. 
There is a mistaken notion among the ma 


that the origination of a 


means wealth without 


jority of persons 


really useful device 
further effort, and the 


many thousands are annually wasted in the 


time and money of 
endeavor to perfect and patent inventions 
that the 
them independent for the remainder of their 


contrivers fondly hope will make 


lives. 

This erroneous idea as to the value of 
fostered by the 
found in the circu- 


issued by a set of sharks who prey 


mechanical combination is 


glowing accounts to be 
lars, ete., 
upon the unwary, and who place before 
their victims the lists of successful patentees 
who are supposed to be drawing enormous 
profits from some claptrap device that cost 
them but 
inate. 
Asa matter of fact, 
other business that requires such a knowl- 


a few moments of leisure to orig 
there is scarcely an- 


edge of ways and means to make a 
as the manufacture and placing of a patent- 
ed article. 

Not the preliminary financial 
aspects to be thoroughly looked into, and in- 


success 


only have 
numerable objections of capitalists to risk- 


ing their cash in untried fields overcome, 
but there must be created a demand for an 
and this latter usually re- 
quires more time than the original investors 


are willing 


unfamiliar article, 


and as 
things fairly 
than likely to with 
business falls into the hands 


to have their money idle, 


a consequence before have 
started 
draw, and the 
of parties who take it at their own figures, 
and the inventor is lucky if he 
the project financially whole. 
The fact that there are 
rich 
amount to nothing as an allurement to oth- 
ers to spend their time in 


they are more 


gets out of 


men who have be- 


come through their inventions should 


such directions. 
If against the records of the successful pat- 
entees there be put the lists of men who have 
made themselves independent in regular le- 
gitimate occupations, in branches of indus- 
try depending on simple individual know1l- 
push and skill, the inventors’ battal- 
ion makes a very insignificant showing. 
Suppose a young man should make him- 
self thoroughly familiar with and competent 


edge, 
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for estimating on heavy engineering 
or other branch where the financial questior 
are large enough to 


wort 
amount to somethin, 
more than day’s pay, is there any possib! 
patent that would secure him the same quic! 
and sure returns ? 

Year in and year out hundreds of millior 
of dollars change hands on contracts alon 
and the man whocan—accurately and with 
out fault—compute the costs of constructio 
(and it is purely a matter of 
judgment), 


which to carve 


care and soun 


has in his grasp a tool wit! 


out a fortune without th 
slightest elements of a gamble. 

The failure of 
the chances (outside 
but 
developing the estimates. 


contractors is not due t 
of accidents to work 
want of care i) 
Anyone can mak: 
but there are ver 


is simply caused by 


‘a sort of an estimate,” 
few who can put the elements of cost of ney 
and extensive constructions down in fine di 
tail, and know that with material at certai 
any given rate the tot 
will actually foot up a certain sum within 
certain set percentage of error ; and the pe 
son who can actually do this can comman 


prices and labor at 


an unlimited amount of capital as soon 
his ability is known ; and this latter will n 
remain long undiscovered. 


About the very best advice that can | 
given toa young man embarking in a mi 


chanical or engineering career is, ‘‘ Kec 

clear of patents.” Waste no time whatev: 

in contriving anything out of the line of li 
gitimate professional work. Make a_ pra 
tice of studying minutely the costs of mi 
terial manipulation for any piece o 
work for which the data is reliable, and i! 
the accounts are not obtainable, 


and 


practice e 
timations by comparison, so that when list 
can be secured you will be familiar with th 
application of the elements to the variou 
details. 

If a fraction of the usually wasted 
over inventions be expended in the above 


time 


direction a few years will see you occupying 
a responsible position and on the road to 
financial independence and orofessional } 
but not least, free of all th 
anxiety and continued disappointment that 
forever tortures the typical inventor. 
——— 


ors, and last, 


Literary Notes. 


PRACTICAL APPLICATION OF THE INDICA 
‘TOR, with Reference to the Aojustment of Valve 
Gear on all Styles of Engines. By Lewis M 
Ellison. 

In this work the aim of the author has 
been to cover the ground as thoroughly «as 
possible and work which wil! 
meet the requirements of the beginner as 
well as the experienced engineer. 
sult will undoubtedly b 
appreciated by working engineers, 
more or less experienced in the use of thi 
indicator, and by 
cally nothing concerning it 
to become familiar with it. 
tions are 
that the 
subject 


produce a 


The r 
is a book which 


som 


those who know practi 
, and who wish 
The demonstra 
put in the simplest language, so 
reader can understand th: 
without reference to the highe: 
mathematics. 

The book is divided into sixteen chapters 
which deal with the action of the indicator 
its application, including the reducing mo 
tion ; 
the 
setting 


easily 


the cord, testing the steam gauge with 
diagram analysis ; cushion 
Corliss valves with the indicato: 
Diagram from steam pipe, diagrams show 
ing different cushion with and 
the distorted diagram 
caused by imperfect reducing motion. Set 
ting automatic riding cut-off valves with th 
indicator ; setting 
with the indicator. 
pump diagrams ; 


indicator ; 


effects in 


without condenser, 


automat 
Analysis of boiler fe: 
calculating the mean effect 
ive pressure by ordinates. The planimeter 
and computing the indicated horse-power « 
an engine. Testing the piston and valv 
for leaks; locating the theoretical curv 
and an analysis of diagram from an ammo 
nia compressor. 


single valves 


The book also contains th 


tables necessary for making all computation- 


in connection with an indicator diagram. 
The author states that with few exce] 
tions the diagrams used in the work wer 
taken by himself in actual practice, and ar 
engraved as nearly as possible as taken, fu! 
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ind contain all the peculiarities of the 
vinal diagrams. The book is published 
the author, 25 W. Lake Chicago 
$2.00, 


street, 
Price, 


Beneficial Associa 
Francisco, Cal 


lhe Marine Engineers’ 

No. 35, of 
warded us their souvenir manual 
members for 1895 


San _ have 
and di 
a well 


torv of rotten 


ok of reference, containing 1 addition 
the addresses of members, practical in 
mation—tabular and otherwise—of use to 
ine engineers. 
Photographic cuts of well-known steamers 
iit or running on the Coast, are also a 
ure 
ee 


The Bicycle Exhibit. 





fhe great cycle show at Madison Square, 
first annual exhibit of the National 
rdof Trade of Bicycle Manufacturers, 
been a grand success, and those who 
looked upon the varied assortment of 
wheels can hardly fail to appreciate the 
t and increasing importance of this pop 
means of locomotion. 
lhe smallest, but from a mechanical point 
view, the most select corner of the exhibi 
was devoted to special tools, by means 
which the manufacture of what are prac 
lly perfect wheels has been rendered pos 
Pratt & 
Machine Co., and 
various special details of other manufact 
high 
class cyele to the very simplest of operations, 


Such apparatus as shown by the 


Whitney Co., the Garvin 
has reduced the building of the 


ind such being the case it becomes a matter 


of wonder that riders are willing to pay such 
fancy prices for their ‘‘bikes.” 

Probably when the civilizing influence due 
to proper familiarity with machinery has be 
come more widespread, the cyclist who 
vatches the small boy feed an automatic ap 
paratus with wire, steel, rubber, aluminum, 


etc., and sees the finished product emerge 


from the delivery end after a few seconds in 


terval, will begin to speculate on the possi 


bilities of inducing the middlemen to rest 
content with a few hundred per cent. as 
profits, 





ES TIONS. AND) 
We TS ERS 


Questions of omeet interest relating to subjects dts 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
uways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be wrilten on a separate 
sheet We cannot undertake to answer questions in 

ert iasue.”’ This department is usually crowded, 
md questions must wait their turn to be answered, 

either can we undertake to solve mechanical er engi- 
ne semen os at and send answers by mail. 





(45) 'G.CH., a: Pa., writes : 
Please inform me of a good practical book 
treating on the working and handling of brass, 
both annealed and tempered. A.—We do 
not know of any books which treat on this 
subject. 


(46) H. L., Brooklyn, N. Y., asks: How 
is celluloid put on steel disks securely 


enough to stand turning, and how is it made’ 
A.—Celluloid is a compound made by sub 
jecting gun cotton (pyroxylin) mixed with 
camphor and other substances to hydraulic 
pressure. It is difficult to obtain any re 
liable data in regard to its details of manu 
facture, as manufacturers do not care to Say 
much about it. We do not know how the 
celluloid is fastened to steel disks. Probably 


some of our readers may kindly give us the 
method, 
(47) H. K., East Boston, Mass., writes: 


Please explain how, by means of heat units, 
he computation can be made for the neces 
iry amount of pipe surface required for 
cooling or heating a room by ammonia and 
steam respectively. Kindly mention a book 
which treats on these subjects. A.—We 
should advise you to study this subject from 
he beginning. For this purpose ‘** Practical 
rreatise on Heat,” by Thos. Box, is proba- 
bly as good a book as you can use. It is 
uublished by Spon & Chamberlain, 12 Cort 
indt street, New York. 


(48) pL. F. D., Newport, Ky., 
Please inform me how to make a blue-print 
drawing. —Blue prints are made from 
rdinary tracings on cloth or tracing paper, 
loth preferred. The making 


writes: 


pre CCSS of 


AMERICAN 


blue prints from tracings has been fully de 
scribed in answer to Question 120, in our issue 
of March 8, 1894. 2. Which is a good book 
to study fora young man who is just learn 
ing to draw ? 4.—The series of articles on 
practical drawing which were published in 


our columns will, we believe, suit your pur 
pose. Orders for these can be filled by the 
set only. There are 92 papers in the set; 


they can be sent by mail to any address for 


Ss) y yst paid, 


(49) W. H. S., Oldtown, Me., writes: We 
have a canoe 21 feet long, 3 feet wide, and 
about 20 inches deep. and draws 7 inches of 
water, It is made of light material covered 
with canvas and weighs 150 pounds. I wish 
to put steam-power init. I have an engine 
with cylinder 2 inches diameter and 2} inch 
es stroke, which I rate at % horse-power. 
Will the engine drive the canoe, and about 
what size and kind of boiler will I require? 
Also what size wheel will be suitable, and 
about what speed may I expect ? —The 
engine is suitable for this boat. Usea plainup 
right boiler, diameter of shell, 22} inches; hight 


of shell, 30 inches; diameter of furnace, 163 
inches; hight, 17 inches; diameter of flue, 54 
inches. Propeller, 12 inches diameter, pitch 


21 inches. Speed about 64 miles per hour. 


(50) F. R. F., Birdsboro, Pa., writes 
Please inform meof a good practical book on 
steam engineering, and one on electrical en 
gineering, and where these may be = pro 
cured. L am a machinist, and have had 
seven years’ experience in various shops, 
and not having the means of a college 
course, I desire to study at home steam and 
electrical engineering, and fit my self for a 
position in a power station. A.—For study 
of steam engineering the text-book on 
‘Steam and the Steam Engine,” by A 
Jamieson, is a good book. This you may 
obtain from Henry Carey Baird & Co., 810 
Walnut street, Philadelphia, Pa., or any 
other dealer in scientific works. For elec 
trical engineering we should advise you to 
commenee with ‘* Elementary Lessons in 
Electricity and Magnetism,” by 8. P. 
Thompson, published by Macmillan & Co., 
66 Fifth avenue, New York. 


(51) C. HL. F., Boston, Mass., writes : We 
have a cam roll on a machine for compress 
ing shoe heels which has to withstand a 
pressure of 25 tons; the roll makes about 50 
revolutions per minute. It is made. of tool 
steel and hardened, as machine steel case 
hardened did not last long. Will it be = 
sible to use a roll of tool steel hardened and 
then shrunk on to a shaft of machine 


steel”? 


Can we get the roll on tight enough without 
drawing the temper? Will the pressure 
have a tendency to loosen the roll from the 


pin’ The roll is 6 inches diameter and 3 
inches wide, the journals of the shaft are 
{ inches diameter and 6 inches long and run 
in half boxes of cast-iron. The cam revolves 
in an oil bath and has journals of the same 
dimensions as the roll. 4A.—A good me- 
chanic will undoubtedly be able to shrink a 
roll of hardened tool steel on a shaft of ma 
chine steel without drawing the temper to 
an injurious extent. The pressure will tend 
to loosen the roll, but the roll may not be 
come loose until the wear renders it unfit for 
use. We should, however, prefer to have 
the roll and shaft in one piece even if these 
have to be made of tool steel 


H. F., Springfield, Oregon, writes: 

We have trouble with the cupola in our 
foundry and would be pleased to have you 
answer the following: 1. Should a cupola 
have any taper, if any, how much? The 
bottom of our cupola is 28 inches in diam 
eter. A.—The taper to acupola is of no per 
ceptible benefit when relining 
consideration. 2. How high and how large 
should the tuyeres be? We use three. A. 
The tuyeres should be from 15 to 30 inch 
es above the sand bottom, the higher the 
better the quality of iron melted. The size 
of tuyeres should be 33 per cent. larger than 
the outlet of fan. A large area of tuyeres 
relieves the fan. 38. What should be the 
pressure when charcoal is used? We use 
from 200 to 500 pounds of coke with from 6 
to 10 bushels of charcoal, - latter is ustd 
for the sake of economy. —From 10 to 
12 ounces in a 28-inch ¢ =. \ will give the 
best results. 4. We use a high speed fan of 
my own make; it gives a very strong blast. 
With charcoal our iron is very soft and 
strong, but at times the iron will not run, and 
it isimpossible to fill a flask. A.—The trouble 
may be in charging the cupola, and in break 
ing the stock which should be very small, 
Charcoal, if from hard wood, is nearly as dur 
able as coke. The charging door may be too 


is taken into 


low. 
(538) A. V. W., Peterborough, Canada. 
writes: During the last few months, in 


connection with our Mechanics Institute, we 
have been holding evening classes for in 
struction in mensuration, eleme ntary me- 
chanics, machine design and electric ity. 
We have a class of 35 to 40 mechanics re p- 
resenting the various trades of the town. 
The object of the class is chiefly to assist 
the members to use engineers’ hand-books 
and their contained formule. We are re ady 
now to use some hand-books, The question 
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being which will be the 
and vet useful ones to the 
ist We have Molesworth’s, Trautwine’s 
Nystrom’s, and Haswell’s; none of these 
seem quite elementary enough for the mem 
bers of the class As I am out of the line 
of booksellers handling text-books here, | 
told the men I would write to vou soliciting 
your opinion as to which be books 
would suit requirements, and not be too 
expensive. They have all taken a great 
interest in the class, and I feel a hand-book 
(which although all right for an engineer) 
if not elementary enough will quite dis 
courage them. A.—The books of the fol 
lowing titles, we believe will answer your 
purpose very nicely Mensuration — for 
Beginners,” by I. Todhunter; ** Lessons in 
Elementary Physics,” by Balfour Stewart ; 
these are published by Macmillan & Co., 
66 Fifth avenue, New York ‘Elementary 
Applied Mechanics,” by A. Jamieson ; and 


most elementary 
average machin 


ln “ rk or 


‘Text-book on Steam and the Steam En 
vine,” by the same author; these are pub 
lished by C. Griffin & Co., Exeter street 
Strand, London. You can also get all of 
these books from Henry Carey Baird & 
Co., 810 Walnut street, Philade ‘Ip yhia, Pa, 

ph 
A Correction. 
In our last issue, in giving the relative 


resistances of 5-inch and 6-inch pipes for 
equal amounts of steam per unit time (Query 
No. 42), our slide rule 


caught on the center, 


new seems to have 
as the ratio of simple 
areas (the diameters squared) was put down 
as the relative squares of velocities of tlow 

The squares of such flows are properly as 
the inverse squares of—areas—or 


that 


25 952 5! 
, Should be put : and the rela 
36 362 6! 


tive resistances become 1 & 0.833 X ' = 


fourth 


power of diameters—so 


instead of 


0.8383 x 


resistance of large, 


0.48 , 0.4) 


or 6-inch pipe 


0.39084 (or, say as the 
compared 


to the smaller 5-inch tube 
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Our toose puilev oiler saves vou labor. 
ance, money. Kridler Mfg. Co., Grand Rapids, Mich. 
Guild & Garrison, Brooklyn, N. Y., manutacture 
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National Convention of Manufacturers 


at Cincinnati. 


Last week the manufacturers of Cincin 


nati and vicinity had the satisfaction of wit 


nessing the 


full accomplishment of a work 


to which for some 


time previous many of 
them had been devoting a great deal of time 
and hard labor is well as considerable 


money 


A National 


facturers was held there in the be 


Manu 
utifuland 
convenient Odd Fellows Temple, and it was 
well attended : the 


Convention of 


interest taken init was 


very great, and it was in every wav a suc 


cess; not only reflecting great credit) upon 


those who organized and managed it, but 


giving promise of the accomplishment of a 


very important work inthe future. 


Early in the morning of Tuesday, the 
22d, the delegates began to 


city from all 


pour into the 
directions, and were re 
ceived by reception committees stationed 

all the leading 


ing composed for the 


hotels, these committees be 


most part of promi 


nent manufacturers of the city, whose sole 


business and aim in life for the time being 
delegate feel 


home and comfortable—a 


appeared to be to make every 


entirely at task 


which it is needless to say was thoroughly 
accomplished 


The Grand Hotel was the principal rendez 


vous, and there was first a general g@ather 


ing there where, true to the music-loving 


tastes of Cincinnati Citizens a tine band was 


stationed in the rotunda, and made things 


lively while Governor Mi Kinley was holding 


an informal reception in one of the parlors 


above, where he greeted each delegate per 
sonally. After this there was a march 
through the streets to the I. O. O, F. Tem 


ple headed by the band 


Kinley with Mayor 


and Governor Me 
Caldwell, of Cincinnati, 
on foot like the rest of the procession, 
Arrived at the hall this was 
beautifully decorated in 


found to be 
honor of the ocea 
been called 
to order the temporary organization was an 
nounced, Mr. Thomas P. 
porary chairman and Mr. E, P, 


sion, and when the 


meeting had 


Evan being tem 
Wilson, sec- 
retary. 


Mr. Egan, ina short address, welcomed the 


delegates, spoke of the leading position of Cin 
cinnati as a manufacturing city, the impor 
tance to the community of manufacturing 


operations, and the necessity for some con 


cert of action to advance mutual interests. 


In the course of his address he said: 

Every nation must look out for itself from 
a trade standpoint, as well as from a polit 
ical, and we are more interested in the trade 
and prosperity of this great country than any 
other, 

A short time 
West Virginia 
thought he 


ago a college professor from 
Who had read many books, 
would try an experiment, and it 
worked so well that the chairman of the 
Board of Trade in the great city of London 
used these words: 

“We thank the great American, the Honor 
able Mr. Wilson, for our prosperity. He has 
lighted our fires and made our artisans busy 
at increased remuneration and wages, and 
has done more for England than the greatest 
Englishman of our century.” 

For every fire lighted in London and vi 
cinity, two were banked and put out in 
America, and more want, starvation and 
woe visited our American homes than ever 
place in the same time before, more 
paupers and tramps were created than served 
in our great civil war in both the Northern 
and Southern armies. [am talking to manu- 
facturers who know just what I say to bea 
fact, and who have suffered in an indirect 
way from trying to save and hold their men 
together until times change, 


took 


In this passage he evidently touched upon 
ground containing somewhat dangerous pit 
falls for the 
made 


young association, as it was 
apparent before the 


that not only were 


convention ended 
there present delegates 
who did not endorse this sentiment, but that 
others who personally did endorse it be- 
lieved it to be vitally 
clear of all 
politics. 

Mr. Egan stated the objects of the 
vention (as published in our columns pre- 
viously), and said finally: 

Now, I have perfect confidence 
the proper organization 
great. good will come 


important to keep 
entanglement with partisan 


con- 
that if 


is cemented here, 
from it, and I hope 
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the good business sense of the manufactur 
ers will prevail, and that the proposed 
organization will be far reaching in its re 
sults 

Ihe mention ot Gove rnor Mi Kink \ s 
name caused » spontaneous ovation, which 
must have been very gratifying to him, and 
when introduced, he made an address, evi 
dently carefully prepared, and read from 
manuscript What he said was in excellent 
good taste neatly avoiding statements 


which might have 
ful to 


been in the least distaste 


any of his hearers, and yet making 


his own sentiments and convictions clear. 


He expressed his gratification at meeting 
such a body of representative manufactur 


ers, spoke of the commanding situation of 
the city with respeet to trade and commerce 
West 


and present retention of the center of popu 


between the East and South, its long 
lation near it, and its general appropriate 
the of the 


gathering of such an association 


ness to purpose preliminary 
manu 
that 


who were most directly 


Speaking of the importance of 


facturing interests, he said he thought 


even his hearers 
concerned in them, failed to appreciate their 


full importance, and on this point he said : 


Do you know the amount of the 
paid to the labor of this country in 1890 
{the last census year|’ The stupendous 
sum of $1,221,170,454, or $5,914,000 to each 
working day, or 3391,400 for every working 
hour of every working day in that busy 
year 

As showing the advance of our manu 
factures, we had exactly 950.000) more per 
sons employed in the year 1890 than in 1880 
and more in 1892 than in either period, and 
the aggregate of wages of 1890 was more 
than double the amount paid in 1880. No 
people of any other country ever had = so 
large a share in so great a product as the 
working people of the United States then 
enjoyed The value of the product of our 
manufactures in 1890 more than 100 
per cent. greater than those of 1880, When 
the manufacturers in 1890 were prosperous, 
the wage earners were equally prosperous ; 


waves 


Wiis 


agriculture was profitable; railroads were 
actively employed, and merchants were 


doing a satisfactory business. 
the amount of the deposits in the savings 
banks of the country .was $1,623 ,079,749, 
and it is estimated that 90 per cent. of these 
deposits were the earnings of our wage 
earners received from our home manufactur 
ers. (Applause.) 

The internal commerce. of the United 
States during 1890 was exceedingly gratify 
ing, and gives us some conception of our 
wonderful business activity. The coastwise 
trade of the great lakes in that year aggre 
gated 28,295,959 tons 


Why, in 1891, 


On our three rivers 
the Mississippi, the Missouri and the 
Ohio, and their tributaries—for the same 


year, the freight aggregated 29,405,046 tons, 
while through the Detroit River alone there 
were carried 21,684,000 tons. The tonnage 
of London and Liverpool combined during 
1890. entered and cleared for the foreign 
trade, was 24,422,568 tons, or was only 
about 3,000,000 tons greater than that which 
passed through the Detroit River alone. 
Our railroads in 1891 carried an aggregate 
traftic of 704,398,609 tons of freight. The 
railroads of the whole of Europe in 1890 
earried but 765,000,000 tons of freight. 


Mayor Caldwell followed in a neat address 


of welcome, after which Mr. Melish, the 
chairman of the Committee on Entertain 
ment, announced that arrangements had 


been made for the attendance of delegates at 
either Pikes Opera the Walnut 
Street Theater that a recep 
tion tendered by the manufacturers of the 
city would be held at the Queen City Club 
on Wednesday that a 
would be given Wednesday evening at the 


Hlouse or 
that evening: 


afternoon ; concert 
Temple, and that they would be entertained 
at the Scottish Rite Cathedral 
evening. 


Thursday 


Secretary Wilson reported that communi 
cations had been received from the Western 
Union Telegraph Company, the Postal Tele 
graph and Cable Company and the American 
District free 
service to delegates over their lines during 
the the that the 
Cincinnati and Suburban Telephone Com 


Messenger Company, giving 


session of Convention ; 
pany and the American Long Distance Tele 
phone Company lines would be free from 
4to10 Pp. M. of every day. 

Invitations had received the 
Chamber of Commerce, the Duckworth 
Club and the Hamilton Club, of Hamilton, 
Ohio, and the Cincinnati Museum Associa- 


been from 


AMERICAN 


badges to attend 





tion for delegates wearing 


at any time 

The Cincinnati street railroads, the New 
port and the Covington street railroads 
would furnish free transportation to dele 
gates wearing badges 


He further announced that the telegraph 


companies named wanted it understood 
that no string was attached to the priv ilege 
granted by them, but that messages could be 


as long as pleased the senders, and could 


be sent any where 


On motion, the chair appointed the fol 
lowing committees 

Committee on Permanent Organization 
and Order of Business—W. B. Melish, chair 
man; Asa S. Bushnell, Chas. Davis, Henry 
Perkins, Levi C. Goodale. 


Committee on Credentials—E. B. Prepho, 


chairman ; E. C. Hall, Wm. Sayers, John 
W. Fisher, Alvin Carl. 

Committee on {esolutions—Thos Mc 
Dougall, Cincinnati, chairman; TT. H 


Martin, Atlanta, Ga.; Charles Heber Clark, 
Philadelphia ; John B. Kirk, Chicago ; F. 
S. Fish, South Bend, Ind.; C. D. Firestone, 


Columbus; Col. A. L. Conger, Akron, Ohio; 


H. ©. Disston, Philadelphia; C. Kirchoff, 
New York; A. H. Nordyke, Indianapolis; 
O. S. Kelley, Springfield, Ohio; Theo. 


Ahrens, Louisville, Ky.; P. G. Reid, Chil 
licothe, Ohio; N. G. Williams, Detroit, 
Mich.; G. Frank Gaiennie, St. Louis; H. D 
Seymour, M. J Claney (alternate), Elwood, 
Ind.; Hf. E. Wickes, Newark, N. J.; Geo. 
W. Sweet, Chicago; 8. C. Howell, Newark, 
N. J.: J. J. Kreher, St. Louis; H. L. Pratt, 
Huntsville, Ala.; J. W. Going, New York 
City - J. JL Moore. Sheffield, Ala: J. W 
Stoddard, Dayton, Ohio; E. Ensign, Hunt 
ington, W. Va.; Gen. Willard Warner, Tenn 
When these names had been announced 
Mr. George W. Ochs, Mayor of Chattanooga, 
that the State of 


possessing many and important manufact 


said Tennessee, though 
uring interests had no representative on the 
committees, while the State of Ohio particu 
had He thought State 


represented in the convention should have a 


larly several each 
representative on the Committee on Resolu 
tions because questions seemed likely to 
come up upon which differences of opinion 
He thought that 
have but vote 


might arise each 


State 


too 


should one These 
points were vigorously contested by others 
who thought that if any change were to be 
made in the constitution of the committee, 
the relative magnitude of manufacturing in 


terests in the different States should be con- 


sidered Finally, Mr. Holmes, of Buffalo, 
seemed to voice the general sentiment of 
those present when he said there was no 


North or South or East or West in 
ter 


the mat 

Would 
that 
would meet the approval of the convention? 
He believed they 
ordered in the committee 


That the only question was: 


this committee formulate resolutions 


would No change was 


SeSSION 


At the afternoon Mr. McDougall, 
of the Committee on Resolutions, reported: 

‘* Whereas, United action in all matters 
affecting the manufacturing industries of 
the United States of America is essential to 
their conservation and promotion, the same 
can be better effected by the formation of a 
National Association of Manufacturers of 
the United States; therefore be it 

‘Resolved, By the manufacturers of the 
United States in convention assembled in 
the city of Cincinnati, Ohio, this 22d day of 
January, 185, that a National organization 
of manufacturers of the United States be 
formed to carry into effect said purpose; and 
that the chairman of this convention be au- 
thorized to appoint a committee of fifteen to 
prepare a constitution and by-laws for said 
association, to be reported at the session of 
this convention Thursday morning, January 
24th.” 

This was adopted and the chair appointed 
as the committee referred to: 

Chas. Heber Clark, Philadelphia, Pa.; Col. 
A. L. Conger, Akron, Ohio; Thos. Me 
Dougall, Cincinnati, Ohio; John B. Kirk, 
Chicago, Il.; T. H. Martin, Atlanta, Ga.; 
W. N. King, San Diego, Cal.; E. M. 
Thrasher, Dayton, Ohio; Gen. A. S. Bush 
nell, Springtield, Ohio; F. S. Fish, South 
Bend, Ind.; Jas. J. Kreher, St. Louis, Mo.; 
B. Humes, Buffalo, N. Y.; D. A. Daugher, 
Cleveland, Ohio; N. G. Williams, Detroit, 
Mich.; Wm. Golden, Columbus, Ga.; W. H. 
Pfahler, Philadelphia, Pa. 

Mr. Melish, of 
nent Organization, reported as follows : 


‘* Your Committee on Permanent Organi- 
zation of this convention desire to call at- 


the Committee on Perma- 





MACHINIST 


tention to the what seems to be a misun 
derstanding regarding this convention and 





a proposed National Association of Manu- 
facturers 
“This convention is a meeting of manu 


facturers. called together for consultation, 
among other things, as to the advisability 
of forming a national association; hence 
until this matter is clearly defined the gov 
ernment of this convention should be in the 
hands of a permanent organization to serve 
until a national association be formed and 
its officers elected We therefore recom 
mend that the following be the permanent 
organization of this convention : 

‘* Chairman—Thos. P. Egan, of Ohio 

‘Vice-Chairmen—Wm. D. Dunning, of 
New York ; Richard Campion, of Pennsy! 
vania; A. E. Silk, of Connecticut ; K. G. 
Salaman, of New Jersey; M. V. Tuttle, of 
Tennessee ; E. Ensign, of West Virginia; R 
M. Kelley, Jr., of Kentucky ; Enoch Earle, 
of Massachusetts; John B. Howarth, of 
Michigan ; Jas. Boyce, of Indiana ; Wm. N. 
King, of California; Chas. A. Hendrick, of 
Missouri; I. F. Hanson, of Georgia; J. D. 
Medary, of Wisconsin; Jas. E. York, of 
Minnesota; C. L. Whitehill, of Delaware ; 
John J. Moore, of Alabama; A. J. Moore, 
of Florida ; John B. Kirk, of Illinois 

‘* Secretary—E. P. Wilson, of Ohio.” 

On motion, the report was accepted and 
adopted. 


Mr. Chas. Heber Clark, who represented 
the Club, of Philadelphia, 
then addressed the convention by request, 
in place of Hon. Warner Miller, who had 
been expected but could not be present at 
that time. 

Mr. Clark might touch 
somewhat delicate ground during his talk, 


Manufacturers’ 


said he upon 
but should not expect to hold the conven 
tion or its chairman responsible for any 
thing which he might say. His address was, 
however, well received, being a remarkably 
clean-cut, epigrammatic, frank and manly 
declaration of what the speaker believed to 
be necessary for the prosperity of manufact 


uring interests. He believed that the 
American market should be retained for 


American products, and at the same that 
outside markets should be sought whenever 
practicable. 

He thought, however, that no permanent 
prosperity could come to manufacturing 
interests so long as farmers could get no 
more than 385 cents per bushel for wheat, 
and he thought the reason wheat was so low 
was to be found in 


recent legislation in 


regard to silver. Silver had not been depre 
thought, but had 


appreciated, and instead of a silver dollar 


ciated in value he gold 
worth 50 cents, we had a gold dollar worth 
$1.35, and other things had relatively fallen 
in value. 

It was quite apparent, especially next 
day, when Mr. Ingalls spoke on this subject 
of gold and silver standards, that only a 
very small minority of his hearers agreed 
with Mr. Clark’s and yet 
what he had to say was said in such a way 


silver ideas, 
as to disarm criticism and command respect 
if not for his views. 

Referring to the 
market was too narrow, he said : 


for the man, 


statement that this 


Look at it—with just about one-twentieth 
of the population of the globe, we consume 
here nearly three-fourths of all the wool 
grown, and therefore it is a pretty good 
market for woolen manufacturers. We 
grow three-fourths of all the cotton, and we 
spin one-fourth ; we buy one-third of the 
coffee. Three-fourths of all the tin-plate 
upon the face of the earth is consumed in 
the United States. Is that anarrow market ” 
We are only one-twentieth of the population 
of the globe, but we make and consume 
more than one-half of all the iron consumed 
on the face of the globe. Is that a narrow 
market? The internal commerce requires 
for its carriage more than one-half of all the 
railway carriage of all the world. If that is 
a narrow market I think that it is a market 
well worth holding on to, and | think it is 
our duty to say that we intend to keep it. 
Now, if there is anything outside worth 
going after, as there is, then we will take 
that, too. 


This was vigorously applauded, but no 
more so than those parts of Mr. Ingall’s 
speech made next day in which he showed 
that the market 7s too narrow, and that no 
matter how much our consumption of vari 
ous things is compared to the consumption 
of the same things by the rest of the world; 


our productive powers outstrip our con- 
sumptive demand, and we therefore need 
outside markets; no single statement made 
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before the convention being better received 
possibly, than his audacious declaration that 
we Americans had been more like Chiname: 
than any other nation on the globe, and had 
been too much given to saying that America 
was sufficient, 


and that we needed no com 


merce with other countries 


WEDNESDAYS MEETING. 


The convention assembled promptly for 
the second day’s business, and the registra 
tioa of delegates had by that time reached 
about 800 had 


sanguine of the 


more than been ex 
the 


promoters of the enterprise. 


many 


pected by even most 





The first business of importance was a re 
port from the Committee on Resolutions 
which was presented by its chairman, Mr 
McDougall, as follows : 

** Resolved, That the National Association 
of Manufacturers adopts the following gen 
eral statement of principles as the basis of 
its organization : 

‘*To the largest possible extent our hom 
market should be retained and supplied by 
our own producers, and our foreign trad 
relations should be extended in every direc 
tion and manner not inconsistent therewith. 

‘*The principle of reciprocity should b¢ 
embodied in national legislation, in accord 
ance with the requirements of equity, so that 
reciprocal trade relations between the United 
States and foreign countries may be de- 
veloped and extended as far as practicable 

‘Believing that ships sailing under the 
flag of the United States should carry our 
entire maritime commerce, and in view of 
the injury thereto by subsidized foreign 
shipping, we declare in favor of a judicious 
system of subsidies in order to the complet: 
restoration and extension of our merchant 
marine. 

**The Nicaragua Canal being essential to 
the commerce of the United States, and of 
national importance, we favor its construc 
tion and operation under the control of the 
Federal Goverument 

“Our natural and artificial weierways 
should be improved and extended by the 
Federal Government to the full needs of 
commerce, connecting the great lakes with 
the rivers of the Mississippi Valley and the 
Atlantic seaboard.” 

After some explanation of the reseluti 
by Colonel Conger, of Akron, Ohio, a mem 
ber of the committee, and some little spar- 
ring over parliamentary points, the resolu 
tions were adopted, and others, which were 
presented by delegates, were referred to thi 
committee for their action. 


Mr. M. E. Ingalls, president of the ‘ Big 
Four” system of railroads, then made an 
address which has been already referred to, 
and which for lack of space we cannot pub 
lish. It dealt in a common-sense way with 
matters of and commerce. 
Ile regretted that the tariff—a question so 


transportation 


vitally affecting the interests of manufact 
urers, the football of political 
wished that there might be 
some plan for the enactment of a fair and 
reasonable tariff, and an agreement to let it 


was made 


parties, and 


alone for 25 years. He also called attention 
to the fact that our productive capacity in 
manufactures had increased very much faster 
than population. On this point he said ; 

From 1850 to 1890, a period of 40 years, 
the number of employes in factories in the 
United States increased from 957,059 to 
4,711,832, and the wages paid per capita 
from $247 to $484, the wages paid increased 
from $236,755.464 to $2,282,823,265. The 
value of the manufactures increased 820 per 
cent., while the population increased only 
170 per cent. It would seem, therefore, that 
your business could be increased only by 
finding other markets than our own. You 
have got to get out into the world and sell to 
some one besides our own people. 

He called attention also to the importance 
of a standard dollar with a stable value 
recognized in all commercial countries, and 
finally summed up as follows : 

If you would allow me to suggest a plat 
form for your convention, I would say three 
things: First, a commission of business men 
to readjust the tariff ; second, the enactment 
of such laws as will give us a dollar current 
in any of the commercial markets of the 
world ; third, mail routes established by 
the government that will give usa mail to 
and from all the capitals of South America 
at least twice a month. 


Mr, Ingalls was followed by Hon. Warner 
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er, of New York, who, by the aid of a 
map stretched across the stage behind 
explained the importance to American 

merce of the Nicaragua Canal, and 

ved that its construction was merely a 

tter of a moderate amount of capital with 
h to push ahead. Probably very few if 

who listened to him but were convinced 
t its construction was entirely feasible—in 

easy; that it would be of immeasurable 
ic to American commerce and manufact 
s, and that it would almost certainly be 
npleted in the not distant future 
In the course of his address, Mr. Miller 
le the interesting statement that for two 
rs past his firm had been supplying to one 
the leading daily papers of London all the 

r upon which it is printed, our abundant 
y material, water-power and faster rate of 
rking enabling this to be done in compe- 
m with all others in spite of our Ligher 

of wages. 

: the afternoon there was a very epjoya 
reception at the Queen City Club-house, 
din the evening a concert in the auditor 

im in which the convention meetings were 
id, the orchestra being composed of busi 
ss men of the city who cultivate music as 

1 recreation, assisted by a few artists in 


Isic, 
THURSDAY'S MEETINGS, 


The first business of Thursday morning's 
ssion was the report of the Committee on 
The committee 


nstitution and By-Laws. 
ported a constitution only, the substance of 
which is: 

That all clubs, societies or organizations of 
manufacturers shall be eligible to member 
ship on a vote of three-fourths of the execu 
tive committee, 

Che officers shall be a president, recording 
secretary, secretary-treasurer and a vice-presi 
dent from each State and Territory in the 
United States. 

That said association shall meet annually; 
that each State shall be entitled to five dele- 

tes to } ected from names presented to 
the vice-president from that State. 

Each State shall be entitled to an addi 
tional delegate for every $50,000 000 output 
of manufactured product as appearing in the 
last Federal census. Each national association 
representing 60 per cent. of any specific in 
dustry shall be entitled to one delegate. 

Ateach meeting the time of the next meet 
ng shall be determined and ofticers elected. 

The executive committee shall consist of 
the officers and the vice-presidents of the 12 
States having the largest output of manufact 
ured goods according to the latest census. 
This committee shall arrange for all conven 
tions 

The clubs or societies shall pay $50 en 
trance fee and the same amount annually; 
but the amount may be changed at any an 
nual meeting. 

The sixth section provides for amendments 
in the usual manner. 

After the 
lhomas McDougall was called on to explain 


reading of the constitution 


in detail the framing of the constitution, 

The fourth section provoked the liveliest 
liscussion of the convention; Mayor Ochs, 
f Chattanooga, calling attention to the fact 
that this shut out from representation on 


the executive committee every Southern 
Sate, notwithstanding the large and rapidly 
growing manufacturing interests of that sec- 


n. He proposed an amendment by which 


e association should, at each yearly meet 
choose its executive committee, which 
amendment was lost aiter a somewhat acri- 
monious debate, though it had strong sup- 
port, and might easily have been carried had 
been presented and discussed on its real 
erits instead of upon the lines of sectional- 
sm. It is not unlikely that in this vote to 
istain the committee the convention made 
iis most serious mistake, for reasons which 
e may give in a later issue. 
The principal business of Thursday after- 
oon’s session was the election of officers, 
ind instead of Mr. Studebaker, of South 
Bend, Ind., who had been most generally 


mentioned in connection with the office of 


president, Mr. Thos, Dolan, of Philadel 
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phia, was elected. Mr. Dolan is president of 
the Manufacturers’ Club, of Philadelphia 


and is largely interested in manufacturing 





there, particularly in textile manufacturing 
He is also a large stockholder in the Cramp 
shipbuilding concern, It was stated by his 
friends in the convention that he was a selt 
made man, of large wealth, unassuming, of 
great executive ability, a believer in organi- 
zation, and with a record entirely clear of 


trouble with his employes. Robert Laidlaw 


ee 











u x 
y ‘ 
& = - 
Vig. 1 
Section S T F ” 
Vaal 





Front View 





Fig. 4 


TA 





imerican M 


HINTS ON 
of Cincinnati, president of the Laidlaw 
Dunn-Gordon Company, was elected treas 
urer, and E. P. Wilson, secretary Vice 
presidents from each of the States repre 
sented were elected, the vacancies in those 
States not represented to be filled later. A 
full list will be given in a future issue. In 
the evening a sumptuous and very largely 
attended banquet was given at the “Scottish 
Rite Cathedral, 


livering an address in which he presented the 


ex-Governor Foraker de 


advantages of reciprocity treaties, and urged 
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Hints on Designing—An Inside Facing 
Tool, 


By Ws. H. STEDMAN 


where ce 


Having 


signers have sacrificed so much of utility in 


noticed many Couses 
order to use ordinary tools for making their 
machines. | feel that a word on this subject 
mav not at out of 1}! ‘te 
When designing 


machines—espectally 








Lind View 





DESIGNING 


those which it is ¢ x pected will be made in 


large numbers—it is usually well to shape 
the parts to give the best result. even though 
they seem difficult to make. Form the parts 


as they are wanted, it possible, and = then 
proceed to design tools to make them is, gen 
erally speaking, a safe rule to be guided by 

Ido not wish to be understood that this 
method should be adhered to in all cases, or 
that a design should not be simplified as 
much as possible without detracting from its 


usefulness 


Sand 
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MoLDING AN IRON KETTLE 


their renewal, It isexpected that the second 
meeting will be held in Philadelphia some 
time next fall 
—— _ 
Mr. John Adt, of New Haven 


well-known 


Conn., a 
manufacturer of machinery, 
died at his home in that city on the 24th 
Mr. Adt was born in 
Bavaria, and some 25 years ago went to New 


Haven and engaged in the building of 


inst., of pneumonia 


special machinery. As a business man he 


was widely and favorably known. He was 


a member of the Chamber of Commerce 


Many times in my experience an irregular 
shaped piece, difficult to operate on with the 
uppliances at hand, has led to the designing 
of some special tool which has proved useful 
in many places other than the one for which 
it was originally intended. One instance 
which I have in mind at this time is the 
casting shown at Figs. Land 2. This piece 
has two holes for shafts which pass through 
the left 


through the right hand side, as seen in Fig 


hand casing, but only partially 


1. The four bosses inside marked 22 yy 
are finished, the two on either side on a line 





O71 





verti ally ind the faces of each pair an exact 


distance apart The casting is held in a 
fixture on an upright drill, while the bosses 
zazare faced, the spindle being run down to 
istop. For finishing surfaces y y, the too 
shown in Figs. 3, 4 and 5 is used 
Referring to the illustrations, A is the 
shank, which in this case is fitted to the 
spindle of an engine lathe ind drives the 
cutter B by means of the V-point set-screw 
C. Mounted on the 


cutter is the externally 


reduced portion of the 
threaded sleeve D 
Which has upon it two nuts HF. Nut £ is 
parted as shown, and provided with a clamp 
ing screw G. The handle is used to prevent 
the sleeve D from rotating with the cutter 
and is recessed forthe stop JZ. The feed nut 
F has a circle of holes for a spanner, and 
carries a stop pin JZ, and it will be under 
stood that when in use the piece # and 
DP) do not turn with the cutter 
and that the feed nut F 


the surface of the work opposite that being 


thread sleeve 


Which rests against 


faced, turns only when turned by hand to 
give the feed, the stop / coming in contact 
with stop /Z, limiting its motion and deter 
mining the distance between the two faced 
surfaces 

To remove the cutter, it is only necessary 
to loosen screws J J, slip back the stop JZ, 
unscrew the nut /’ and take out the two 
small screws A A. After changing or grind 


ing the cutter, a °° bridge gauge is used to 
set the tool to its proper length, the neces 
sury adjustment being easily made by means 
of the clamp nut #. Designed primarily for 
the particular piece shown, it is now consid 
ered the best form of tool for about all jobs 
of inside facing 


Hartford, Conn 


_ -_>- —— 
Molding an Iron Kettle Different from 
Pattern. 
By L. C. JEWrEr1 


Not long since an iron kettle pattern was 
received at an iron foundry with the follow- 
ing instructions 

Make one kettle to be 14 


and make bottom 14 inches thicker than 


inches deeper, 
pattern now is. The particular dimensions 
of this kettle do not signify as to the 
intent of this article, whose object is to 
show a way to do this trick in molding, and 
make a workmanlike job of it when done. 
There were quite a number of kettles made 
it this place from iron patterns, and a three 
part iron flask had been made for them 

The following was the method pursued : 
An iron grate-like frame was made to go 
inside of the pattern, within 1§ inches of the 
inside diameter, leaving 3 inch clearance 
when in place (and the place was as low 
down in the green sand core as convenient, 
so as to bring the parting in the straight 
part of side, and when put back it would 
be easier to guide back to a central and true 
position, besides offering better guides to 
finish mold, as will be seen later on), 
with staples cast in, that came within 1 
inch of top of core or inside of pattern. By 
laying small blocks 1 inch thick in pattern, 
and resting top of staples on them, it insured 
vetting the top of staples located properly 
and surely, where they were wanted, then 
the core was rammed upto iron frame and a 
joint made true and straight. Put on parting 
sand and proceed with rest of inside of kettle 
as usual. After ramming up inside with 
navel or drag, put on bottom board and 
turn over. (The outside of this mold is 
usually rammed, and was in this instance 
prior to the inside.) The mold is taken apart, 
and pattern drawn, up to this stage the 
mold is the imprint or size of the pattern. 

A frame of 3°x3° scantling is put together 
octagon to fit as near as possible the round 
flask, and 


check, this lengthens the outside 3 inches as 


placed between the cope and 


desired. The aperture made by this 3-inch 
piece is carefully rammed with sand tucked 
up firm without soft places, carefully swept 
off and finished. We then gate with flat 
drawn gates covered with cores, so that the 
elongation outside of mold will not interfere 
with them 

The outside of mold is now finished and 
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ready toclose. The green sand core, or inside 
of kettle 


the frame 


is now separated with the aid of 


with the staples, when this is 
lifted off put on a flat dry sand core 14 in hes 
thick hole 


holes to permit the 


with in center, ora number of 


vent from the top. part 
through it 


sufficiently 


of the green sand core to 
The dry should be 


} ISS 


sand core 


small to leave a margin of 1$ inches or 2 
inches or more to be filled (tucked up with 
green sand) between main body and top 


part of green sand core. After putting on 


the top of green sand core true and central 


then finish it up without soft spots You 
now have the inside lengthened 15 inches 
and the outside 3 inches, and if done. skill 


fully you will not find any signs where the 
separations were made, either in or outside 
of the resultant kettle, with bottom 14 inches 
thicker than pattern. 

The inside could be lengthened by build 
ing on to the top of core, but it is not rood 
practice in green sand work to build on to 
such shapes as interior of kettles, besides it 
will not be true to pattern, while with the 
above method the lines of pattern are not 
much departed from, and there is certainly 
less liability to scabbing 

—— 6 Oe 


Monthly Evening Meetings of A. S.M. E. 


The first monthly evening meeting of the 
so ee Be held at their 
West Thirty-first street, New York City, on 
the evening of January 23d 

Mr. A. Fteley, chief 
Aqueduct Commission, presented a paper 
entitled ‘‘ A Brief Synopsis of the Growth 


wis rooms, 12 


engineer of the 


of the Water Supply of New York, from 
Early Days to the Present Time.” 
The paper was illustrated with stereop 


ticon views, which brought out the various 


interesting features of the supply system, 


which were discussed by various of the 
members. 
Mr. Chas. H. Loring, U. 8. N., presided. 
The next meeting will take place on 


Wednesday, February 13th. 











The Clark & ¢ 
is runni 
light metal work 


owles factory, in Plainville, Conn., 


g day and night making rivets, burrs and 


Business at the Marlborough Silk Mill is quite 


brisk, and the 60 hands have been working evenings 
during the past week. 
The Lonsdale Company, Lonsdale, R. I., will 


soon commence the erection of a new cotton-mill 


to cost $1,500,000 fully equipped 

The Windsor Red Company, of South 
Windsor, Conn., has been organized, to conduct a 
The capital stock is $50,000 


Stone 


quarry business 

The Waterbury Watch Factory began January 
day. 
ceptionally good with that company just at pres 


2d to run ten hours per Business is ex 
ent 

January Mth at the New Haven Clock Company’s 
big factory work was resumed, the working time 
being eight 


hours a day, instead of nine, as be 


fore 
The Atlas Engine Works, Indianapolis, Ind , 
are fairly busy. The payrolls show 420 men em 


ployed. When running full time 


ploy 600 men. 


the works em 


The Eagle Sterling Company has been organized 
at Glastonbury, Conn., to manufacture gold and 
The capital stock 


silver plated ware. of the com 


pany is $20,000. 


It is proposed by the mill men of Burlington, 
N. C., a cotton-mill center, to establish a finishing 


mill at that point, with bleachery, warehouses and 
other attachments 

The Huntington 
ganized at Huntington, Conn., 
deal in pianos and organs 
the company is $30,000 


Piano Company bas been or 
to manufacture and 


The capital stock of 


A new cotton mill on the co-operative plan was 
organized at Wilmington, N.C.,Janu ry 3d. The 
stock is to be raised by instalments, paid in week 
ly. Fourteen thousand dollars of stock was sub 
scribed at the meeting 


Lewis K. Davis, M. E., Manhattan Life Building, 
New York, bas been retained by the Indianapolis 
Water Co., as consulting engineer in the design of 
their new twenty million triple expansion pump 
ing engine for the upper station. 

We have received from the Rand Drill Co., 23 
Park Place, New York, a pamphlet entitled 
‘*Recent Air and Gas Compressors,”’ It is devoted 








REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 
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Steam Engine Catechism, 


BY 
ROBERT GRIMSHAW, M. E. 
$2.C0. 


NEW YORK. 


18mo, Cloth, - : 


JOHN WILEY & SONS, 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South lith Ste, 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 
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BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 





to the later productions of this company and will 
be sent to those interested on application. 

Mr. E. T. Clarage has associated himself with 
the Sanderson Steel Co. as manager of 
their Chicago branch, at 11 and 13 Seuth Jefferson 


Bros, 


street, and will be prepared to supply any demand 
for the well known Sanderson Bros. steel 

We have received from the Armstrong Engineer 
ing Co., Beebe & Armstrong, 38 
Cortlandt street, New York, a catalog illustrating 
and describing the Caldwell conveyor, which is 
all kinds of grain and other 


successors to 


used for handling 
materials 

We have received from the Fisher Foundry and 
Machine Co., Pittsburgh, Pa., an illustrated de 
scriptive catalog of the Fisher high-speed, auto 
maticengine. The engravings give sectional views 
of the engine, and it is fully illustrated and ex 
plained. 

We have received from the Billings & Spencer 
Co., Hartford, Conn., an exceptionally fine catalog 
illustrating and describing their machinists’ tools 
and drop forgings. Fullinformation is given re 
garding these, and the catalog will be found of 
interest to mechanics generally 

The contract to erect a portion of the new build 
ings for the Jenney Electric Motor Company, at 
Indianapolis, Ind., was awarded toS. A. Morgan. 
who, under the contract, must have the building 
ready for occupancy in 60 working days. The 
buildings he is to erect will cost $11,000. 


We have received from the Builders Iron Foun 
dry, Providence, R. L., a (standard size 
6’’x9’) pamphlet devoted to an explanation of the 
Venturi water meter. The pamphlet is well gotten 
up, ard will be found of interest and value to 
those who have to do with water works. 


second 


We have received from the Jos. Dixon Crucible 
Co., Jersey City, N. J., the third revised edition of 
their pamphlet entitled ** Graphite as a Lubricant 
Scientifically and Practically Considered.” It will 
be found interesting and useful to all who have to 
do with machinery and is sent upon application. 


We have received from the H. N. Bates Machine 
Company, 240 Congress street, Boston, Mass., an 
illustrated catalog of their specialties connected 
with transmission of power; it includes illustra 
tions and descriptions of pulleys, hangers, clutches, 
etc., 


types 


and also some engines and boilers of various 





The 


Chicago, has 


Cushman United Telephone Company, of 
been incorporated with a capital 
stock of $20.000,000,to manufacture telephone ap 
pliances and to construct and operate telephone 
exchanges. I. M. Cushman, 0.0 
Leathart, and Joseph Barton are named as incor 
porators. 


and telegraph 


The Carnegie Steel Co., Limited, of Pittsburgh, 
Pa., have just placed their order with the Lodge & 
Davis Machine Tool Co., of Cincinnati, Ohio, for 
one of their improved 16'’x6 feet standard engine 
lathes. Two weeks previous they also purchased 
from the same company one of their large 42 
standard drill presses. 

Dean Brothers, Indianapolis, Ind., have their 
machinery all in position in their new shops, cor- 
ner First street and the Big Four tracks, and re- 
cently had 120 men at work. The shops have ample 
room for 259 men, and when business revives and 
the demand for steam pumps improyes, the firm 
*xpects to work 250 men. 

The new electric light 
Attleboro Steam and Eleciric Co 
boro, Mass.., 


station for the North 
, at North Attle- 
has been completed by The Berlin 
iron Bridge Co., of East Berlin, Conn. The build 
ing is 62 feet wide and 100 feet long, entirely fire- 
proof, covered with The Berlin Iron Bridge Co.'s 
patent anti condensation corrugated iron. 

Mr. W. G purchased the entire 
working plant and equipment formerly operated 
by Chas. P. Willard & Co.,of Chicago, Ill., and 
will operate the same in building marine engines 
and boilers, steam launches, ete. The works will 
be known as the Marine Iron Works, with Mr. 
Nourse aS manager, and they are located at 
Clybourn and Southport avenues, foot of C street. 


Nourse has 


The Indiana Car and Foundry Company, of In- 
dianapolis, Ind., secured a contract to build 500 
stock cars, and are in a fair way to secure two 
more contracts, amounting to an additional thou- 
sand cars. Forsome months they have been doing 
little else than repair work, and their force has been 
down to about 120 men. They will now double 


the number if they secure the contracts ex 
pected. 

The Berlin Iron Bridge Co., of East Berlin, 
Conn., have closed their purchasing agent’s office 


in Philadelphia, and hereafter all purchases will 
be made from the office of the company at East 
Berlin, Conn. Mr. W. E. Stearns, who lately occu 
pied the position of purchasing agent, has sey- 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP C0., 


HOLYOKE, MASS. 





CRESCENT 


PITTSBURG, 


CHICACO, 


CRESCENT SPECIAL DRILL RODS 


ARE THE FINEST STOCK KNOWN FOR SMALL TOOLS. 


STEEL CO., 


NEW YORK. 





Finishing Reamer. 





FINE REAMERS 
SPIRAL FLUTES. 


Also Screw Plates, Taps, Dies 
and Machinery. 
Send tor Catalogue. 


Wiley & Russell Mfg. Co., 


GREENFIELD, MASS. 





BOSTON: 11 & (3 Oliver St., 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS, FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES cc CO., 


NEW YORK: 143 Liberty St. 





LATHES! PLANERS!! SHAPERS, &c. 11! 












9 (0 24 in. Swing. 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. 























Awerde? a 
Medal 
at the 
= | World's Fair, 


because our tools were not on exhibition there 
but our customers write us that every tool built 
by us has proven exactly as represented. Our 
claim is that ** Our tools are of the latest and most 
approved designs, while the workmanship, ma 
terial and finish are of the highest order,” Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE C€0., 


117-119 Calvert St., CINCINNATI, 0. 








ASBESTOS CEMENT 


FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 








87 Maiden Lane, NEW YORK, 





FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING C0., 














87 MAIDEN LANE, 
NEW YORK 
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ed his connection with the company, and ac 
pted an important position with the 


t Pennsylvania 
steel Co 

The new power house for the Hartford Street 
Railway Co. is now completed, and is said to be 
ne of the finest, if not the finest, in the New 
England States. It is 65 feet wide, and 230 feet 
ung, entirely fire-proof, no woodwork at all hav 
g been used about the building. It was designed 
and built by the Berlin Iron Bridge Co., of East 
Rerlin, Conn., and is covered with their patent 
inti condensation corrugated iron roofing 


Speidel & Roeper, Reading, Pa., manufacturers 
if Speidel’s two speed safety hoists, and general 
hoisting machinery, are ready to ship a system of 
wverhead tramways to the Waterbury Brass Com 

iny, Waterbury, Conn., for their rolling-mill 
iepartment. They also are now filling a third 
wder for a 2-ton hand-traveling crane for the 
foundry of Walter A. Wood Mowing and Reaping 
Machine Co , Hoosick Falls, N. Y. Among other 
orders, the Northern Lumber Co., St. Johnsbury, 
Vt., were recently furnished with an overhead 
tramway, With two 3-ton Speidel hoists for convey 
ing lumber from the dry kilns across a railroad 
track to the mills, 








Machinists’ Supplies and Lron. 





New York, January 26, 1895. 

Iron—American Pig—We ix standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 2, 
and $10.50 to $11 for No by Plain Southern bri ands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2; 
$10 to $10.50 for No.3 ; $10.50 to $10.75 for No.1 
soft; $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 

Antimony—There is no change in the market 
We quote = = A to 844c.; Cookson’s, 8% 
to 8%4c.; Hallett’s, 7.30c. to 7.35¢.; and U.S. Fre ne - 
Star, 8c. 

Lard Oil—Prime City we quote at 53c. to S4¢ 

Copver—The market is quiet but firm. Lake 
Copper is quoted at 10c., at which some business 





has been done. Casting Copper is quoted at 9.50c 

Lead—The market is quiet and firm. Holders 
will not go below 3 1246C., and 3.15¢. is asked by 
mane dealers; in fact, very little lead can be 
bought at all 

Spelter—The market is weak, and 
not increased. 
cording to brand 
Tin—The market continues firm, with an ad 
vance in prices. For spot delivery 13.60c. is now 
asked ; for January delivery 13.45c., and for Febru 
ary 13.35¢ 


 *& WANTED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line Sor each inser- 
(ton, About seven words make a li née, Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care will be forwarded. 


business has 
Quotations are 4 50c, to 3.40c. ac 








Competent mech eng’r & draftsman wantssteady 
position; highly recommended. F. F., Am. Macu 
Draftsman, six years’ experience, college gradu 
ate, Wants position. Address J.J. L,, Am. Macu 
Wanted Situation as patternmaker; good ref 
erences given. Address W. F., Am. MACHINIST. 
Experienc:d draftsman wants position; printing 
press or general machinery. Box 105, AM. MAcu. 
Mech. draftsman, repr. German firm at World’s 
Fair, wants to change pos sox 107, Am. MACH, 
Bookkeeper, stenographer, 3 years with mach’y 
firm, desires pos. Familiar with saw-mill mach’y. 
Willing to travel. Best refs. Miles, Am. Macu 
Wanted position as foreman —Patternmaker, ten 
years’ exp. with large heavy work. foreman at pres 
with large firm,wishes tochange. Box 95, Am.Macu 
Pos. wanted by tech. graduate; 8 years’ experience 
in designing of steam engine and boilers; first-class 
references, Box 103, AMERICAN MACHINIST. 
Sit. wanted by tech. 
ence in drawing-room; 
first-class references, 


graduate; 8 years’ experi 
jigs and fixture experience: 
Box 104, AM. MACHINIST 


Draftsman, 15 years’ exp. as designer of steam 
engines, electric and gen. mach’y, seeks pos. as 
chief draftsman. Chief Draftsman, Am. MACHINIST. 

Wanted —Sit. as foundry foreman; steady ; loam 


and green sand. ~ methods, B. B, 109 
Third street, Elizabeth, d 





DON’T ACCEPT ANY SUBSTITUTE FILE. owl . 


INSIST ON HAVING 
NICHOLSON. 










3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 








CHAS. M, JARVIS, Pres, and Chief Engineer. 


FRANK L. WILUOX, Treasurer, 


PS Xe 
tec Soe KS 


Engineers, Architects and 
Builders of 


m= BERLIN IRON BRIDGE C0. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 





BURR K, FIELD, Vice-President. 
GEO. H, SAGE, Secretary 


FA aaa LE Bas Ss =? 


“sSulpling 
pue soSpiug [203g pue uol] 





The above illustration taken direct from a photograph, shows the construction of a Machine Shop 

designed and built by us for the Link Belt Machinery Co.. at Chicago, Ill. 

Each side wing is 42 feet in width and two stories high. 
The central portion of the building is 50 feet in width controlled by a hydraulic crane 

with a travel the full length of the building. 

- designed modern Machine Shops to be found in the United States. 


in width by 407 feet in length 


The building is 124 feet 


This is probably one of the best 





END FOR OUR ILLUSTRATED CATALOGUE. 





SHIFTING PULLEYS, ete. 


FOR SALE. 


Lot of 6% in. and 7% in. Hammered 
Steel Shafting, Couplings and Chain- 
feed, Self-oiling Pillow Blocks. 60 
x 14 Friction Clutch Pulleys. 46x 
38 and 4o x 27 Clutch Pulleys. 80x 
20 Pulley. 72x 20 Split Pulley. 60 
x12 Pulley. Also other sizes, good 
as new, at less than half value. 


COOKE &« COQO., 


163 & 165 WASHINGTON ST., 
NEW YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8St., Philadelphia. 


ta Our New and Revised Catalogue of Practical and Scien 
tifle Books, 88 pages. 8vo., and our other Catalogues and Cir 
culara, the whole cover nig e bys | branch of Scie = applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOK PATENT OPEN SIDE SHAPER. 


No springing of ram 
No overhanging talle. 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
a 116 in. or 24 fn. 

o Screws to Monkey 
with. Powerful, Quick, 
Accurate. Write for 
circular. 


The Fox Machine Go., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 














Wanted—Exp'd mechanical draftsman for detail 
shop drawings ; st.te exp.. & wages expected ; per 
manent work for active, competent man 
ern Gas Construction Co, Fort Wayne Ind. ce 
Foreman wanted in a machine shop where the |™ 
work is of a general character; capacity for 100 
men, new equipment 
Address Foreman, AMERICAN MACHINIST 4 


Engineer (mem A.S. M. E.) at present superin- | ¥! 


location to New England; will consider salary or 
purchase of interest. Box 100, care Am. MAcuHiNtstT. | he 
Tool manufacturer having representatives on the | P* 
road, corresponding with machine shops and manu 
facturers, desires to obtain a promising side line 
Address Manufacturer, care AMERICAN Macutnust, | &! 
: al 

Wanted —Position by a mechanical engineer, age, \ 
27, who has had 5 yrs" experience, mostly on steam 


location near New York pe 


tendent of manufacturing concern desires changing Hi 


mi 
similar to sewing 


Any responsible firm that requires the services of 


an experienced man as mechanical supt. or chief 
The West- | ar: 


if'sman, please address advertiser who has suc 
ssfully filled every position from apprentice in 
chine shop tosupt. M. E. Box 106, Am. Macu 
Wanted —Position as contractor, foreman or su 
rintendent in manufacture of brass, plumbers’ 
ods long expt rience In best methods of first-class 
rods Address J \ 120 George St., New 
iven, Conn 

Wanted —A first-class man toruna B. & 8. case 
ardening furnace, and do all hardening and tem 
‘ring in connection with manufacturing and tool 
iking in a shop employing 150 men on work 
machine work State experi 
ice and wages expected None but experienced 
id well recommended men need apply to Box 99, 
MERICAN MACHINIST 





and mill work. Competent at drafting and super 
intendence. Address Indicator, Am. MACHINIST 


preterred \ddress W. D., 
Wanced—A position as supt. or foreman; 28 years 
exp.; watch tools & automatic mach’y, sewing ma 
chines and tools, jigs, dies, ete.; bave had charge; 
conversant witn mod, methods: familiar with shop 
accounts. Ist-class ref. Box 102, Am. MAcuINtst, 
Wanted—A manager for a steam torge, com 
prising smith shop and fully equipped machine & 
shop. Applicants please apply by letter, with full | ° 
particulars and reterences. Address Room 75, 
54 William street, New York City. tr 
Situation wanted as foreman of machine shop or 
tool room Large practical experience (good de 
signer of milland drill jigs) will work for your 
interest, full charge is wanted. State waves and 
class of work. 8. A. J., AMERICAN MACHINIST. 


AMERICAN MACHINIST, | ¢/ 
he 


M 


Wanted at Cleveland, Ohio—Foremar. for small] P 
machine shop working on repair work: applicant 
must have prac. experience with fair education, | O 
Address in his own hand writing, stating age, exp., 
education & wages expected, Box 92, Amer. Macu 





+ MISCELLANEOUS WANTS + 


Competent machinist with 15 years exp., good {dvertisements will be inserted under this head at 
habits, best of rets., wants permanent position, —— ts per line, each insertion Copy should be sent to 
would not object to small town; jobbing shop | reach us not later than Saturday morning for the ensu 


q week's iss insiwers addressed to our care will 


forwarded 


Cheap 2d hd lathes & planers. S.M.York,Cleyv’d,O 
Auto, Steam Flue Cleaners. Kelley Co., Erie, Pa 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Saile—Secon4-hand drill presses,engine lathes 
planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and elec 

ical work specialty. E. O. Chase. Newark, N. J 

Wanted—A purchaser for a good key-seater, by 

itts & Meiril, 918 Tilden Street, Saginaw, Mich 

Pg nasare —~To buy good second-hand tools. Box 
. AMERICAN MACHINIST. 


*Draftsmen’s combination triangles clean, trans 
arent, tough.” D. J. Kelsey, New Haven, Conn 
Model Locomotive Castings. L ot one GH. 
Iney, 163 Herkimer street, Brooklyn, 


(Continued on Page 94.) 


























C.W.LE COUNT, 


SOUTH 


NORWALK, CONN, 
REDUCED PRICE OF LE COUNT'S 









FOR = HEAVY STEEL 000 .2 2 3 pew 
TOOLS ALL KINDS IN STOCK. a, 1 isp Erie 5 o5 
5 Manufactory, SHEFFIELD, ENG. | a ee 0 ae 3 3 co 
DRILLS, | “tf Am office, 91 JoEN oT., w. 7, Bf «0 BS ris - = 
’ WM. JESSOP & SONS, LTD. is. 5 8. cops Ss 
Established acentury ago. es a ie 
DIES &c, Medal World’s Columbian Exposition 1893. p> = 8 a: ie) 
3 ' as 
. = 4 Son ., 
3. 8. se 
y ; is 2 % 22p 6 
We claim for a ic ope Se 
Py ba ~ -108Fo eS 
Bros. Styrian Tool Steels egg ieecgthcs PREMIE 
0 af ros. y 7 - ° : te 22 > [J] 
. at 12..... 1 806% A S 7 
The greatest strength, unifor- we er Ee & Sr ©. 
mity and longest endurance. SS 195 gees 5 om 
It is unequalled for Milling 3 Fuil tof 19 $21 he 
Cutters. Z(ext.)6 22 5.00" “EB a¢e 
Que Smad Bet of 6 by 1-4 inct ps to 20 h ch, 25 
HOUGHTON & RICHARDS, SMRceNTSO*® onesecor 2 by 14 in. to ein. continued bys Bin, to4 tn, 18.28 
° These goods are for sale by CHAS. CHURCHILL & CO., 
148 & 150 Oliver St., BOSTON, G'v'd, £1 Cross 8t., London, England. 








BETTS MACHINE COMPANY, 


WILMINGTON, DEL. 








o Fy . 
cw c 
su s Z ww, BOE 
[fm £ = 2°.5 2): 
S = x — ie 3 
= cst se 2 o 
25 © 6 £2°8:380: 
<q oO a 
Ly > 7. 2 3 
a 
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MACHINERY. 





Ist GLASS 


18-inch Swing, 8-foot Bed. 





A NEW 
PAMPHLET 


DESCRIBING 


RRR BBV VUVSSSSSSSSSTVSSSSSEseses 


THE 


VENTURI MAILED ON 





METER 


APPLICATION. 





mieten 


BUILDERS IRON FOUNDRY, 


- = - - 


Providence, R. |. 


a. eee ee eee eee DD ADA DA AA AAA AAG 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap; also rortable Forges, Tuyere 
lrons and Foundry Blowers. 


NeW YORK. 


» IND 
ago Office: 1405-10 MANEATTAN BUILDING, 


$$. TOWNSEND, (ten. Agt.) 163 & 165 Washington St., 


> 
% 


CONNERSVILL 
Please Mention Th'‘s Paper. 


Chic 





P.H. & F. M. ROOTS, Mfrs. ; 


COOKE & C0., Selling Agts.) 





London, England 











WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN= 


GINES and ELEVATE the dis- 
charge WATER to TANK at 


any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 ged St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVERAES, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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7 os we TS 4 y Wanted—The address of a firm for steam laundry 
<> MISCELLANEOUS WANTS + supplies. Send particulars to H. H., care of J. Pio- 
Advertisements will be inserted under this head at | trowski. a co-advertising agency, Warsaw (Poland), 
85 cents per line, each insertion Copy should be sent to | Senatorska 26 
reach ua not later t é ’ morning for the er ‘4 | T wo nice lofts to let: together, 9.000 square feet 
; eka i e iy re add ed to our care will | ghted al! sides: new building; all conveniences 
be J , | Close to all elevated and surface roads and freight 
| Stations 512-516 West Forty-first street, New 
, sa ’ ite! b Adadt York City 
7 7s : ot, Baginew, len Introduction and negotiation of American pat 
Chea ‘ eng he nd a 200 to 4 ents and machinery to English manufacturers and 
pou steam hat W. C. Norris, Tioua, Pa iwents Write for circular to Geo. R ichare is, M. I 
M. E.. Mechanical and Consulting Engineer, No. 5 
Wat spe : patterns, tools, dies, | | aurence Pountney Hill, London, Eng ond 
irtic f ha rt d Address Passalk : 
Falls Mact {Sher n AV Paterson, N.d Wanted—To buy one 2d hand lathe with bac gear 
ind turret head and onescrew cutting lathe, Sto 12 
Wanted—T« rrespor vith any or n need of | foot bed: both about 20” swing and hollow spindle 
1 first-cla i iter Address Mit « Merrill, | preferred: must be in good order and cheap for cash 
No. 913 7 n Street, Saginaw, Mich Speidel & Roeper, Reading, Pa 














1874. 


cstablished in 


CLEVELAND TWIST DRILL CO. 


COR, LAKE & KIRTLAND STS. CLEVELAND, O. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., 
5 Neue Promenade, Berlin, C., Germany. 


London, Eng, 





DETROIT TWIST DRILL Co., DETROIT, MICH, U. 8. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. 


MACHINERY BARGAINS 


BEFORE REMOVAL 7 


>end for Catalogue. 


penn TOOLS. 


ENGINE LATHES, 








HAND LATHES, 


x 6 ft. Parker Ta 4 lO in. x 4. in. Garvin 
Sin. x 6 ft. Bla . | 12in. x 5 ft. Pratt & Whitney 
At Ph j | W k T t N. J as oe Pay 1 12in. x5 ft. Back Geared. — 
enix Iron Works, Trenton, N. J. J tes £ St. tints" ie see 
Ishin Xx ft Blaisd 
Rin. x Sit. Wame MISCELLANEOUS, 
1 f ft. I ine La 19-3 1 nD Is x 10 ft. Blaisdell, 
18 ~ r Dril 18 x Of. DW Pond Garvin Profiler, one spindle, 
l ix I al Dr H.& J “) x 6 ft. Bullard N ) National Bolt Cutter 
‘ ! i x ft. Pla "4 x 12ft Geo. Gave 6 Gould & E, Automatic Gear 
) l 6 at. P 26in. x Oft. Lathe & Morse | Cutt 
t ” ( 12 ft. Plas Head Yin, x 12 ft. Fifield. } 26 in. Pulley Lathe 
) 12 60 , Plar ( Rail : » ’ Pulley Lathe 
7 0 B tting M Oin PLANERS, n. Cutt Machir 
0 * 20 “6 “6 in. Bolt Cutter, l6in. x 16in, x 3ft. Walt Bro N »s netield T 1¢ 1 
7 18 é6 66 6 2 Shay I ver Head, n. xX 22in, x 4 ft. L. W. Pond No. | Garvin Screw Machir 
72 20 “ ‘ ‘ Gear Cutte 4in Min. x 22 in, x 6 ft. Pond Ma | Squarit Shear. 
Bradl Hamm oo it M i Ma ne Tool Co Min 
Steam Hathmer, F. & M 4 in. x 24 in. x 5 ft. Putnam 14 ft. Power Draw Press 
' 50 tb. Gould rre exe 
10 ft.-16 ft. Vertical Boring and Turning Mill, Emery Grinder, SHAPERS, sab ie Baltes | ower Deep Free 
Cranes, Blower, Boiler R Punch and Shear, et 10 in. Pratt & Whit \ 375 1b. D Presa 
3 ‘ 10 in, Juengst, Crank Nos. 2,4. 6and 42 Eaton Power 
Send for full list and prices. 15 in, Juengst, Friction Press 
quae Win. Wood and Light Travers No. 31 Raton Duble-acting Press 
Head No, 4 Sturtevant Blower 
Win. Putnam Traverse Head Garvin Wire Spring Coiler 
GEORGE PLAGE MACHINE C0 ae = Jno vi teclaoenncacanee 
*5 Also. a lar number of othe machines Write for om plete 
list and detailed description 


145 Broadway and 86 Liberty St., 
NEW YORK. 


«° Star 
L theeS crc ree 


9 and 12 inch Swing. 
Novel Features, 
or Catalogue RB. 
SENFCA FALLS MFG, COMPANY 
6% 7 Water st., seneca l alls, N.Y 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 
Also, 51 North 7th St, Phi'adelphia, Pa. 








Foot power 


SEN’) FOR GATALOQUE, 


ESTER MACHINE SCREW CL 


Screw Cutting 






New Designs. 
Send / 


Manufac turers of Set, O: ap & 
Miachine Screws, Studs, etc. 


The Andrew Patent Grip Socket. 
Patented May 14, 1S8SS9, and Sept. 4, S94, 


Is the original (not convied) device for 
holding and driving The old system 
of Straight and Tape r Shank 
Drills. With *ndrew’s Patent 
tnelined Groove Milled in the 
Shank. No more Twisted off 
- Tnugs. Best Practical Drill Chuck 
inthe World. Beware of Frauds, 
Infringements on these pat nts will be 
prosecuted, Send tor Cataiogne, 


ML. ANDREW & CO. cin 


SL BLAKE & JOHNSON, Waterbury, Conn.. 


BUILDERS OF 


3) PUN, SAPETY PIN, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 














a 


PAT'D SEPT. 4.94. 


fig 


MSOF EE 3 


a 








cinnats, 0, 








E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 





and pointing 
wire and_tub- 
ing. If inter- 


ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Conn, 


un SPECIAL BIACUINERYY 
The STILES & PARKER PRESS CO. 








AMER 


Oil 





English Agency: {o 


ICAN GAS FURNACE CO.., 
Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


1as. Churchill & Co., Ltd., 
Finsbury, London, E. C., 
/ 


21 Cross St., 
England. 





SEGOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 


BOILER TOOLS, 


ENGINE LATHES, | ae 
ll in. x 5 ft. Sebastian 19 in. x 3 ft. Wheeler. 
13 . 2 Pratt & Whitney 20 * x 6° Pratt & Whitney, 
13 x 6 Blaisdell mam * = 6“ ben 
4 x 6 Lodge & Davis. a4 x 4 Blaisdell 
4 x 6° Hendey Taper M4 * x 5° New Haven. 
16 x 5'6** Pond 24 x 6 Powell, 
16 x 6° Biaisdell os?’ se Wood & Light, 
16 x 6° Prentice Bros, a1) x 10° Pitchbure 
17 x 10 Lat &M x 10 Lathe & Morse 
15 M Maho 2 ses ** xi2 I hburg 
0 x 8 nd “* x lv * Bement 
20 x Putnam Crank Planer, 12 in. Stroke 
22 x 15 ‘* Gleason. : 
24 x 12° 5 burg SHAPERS. 
24 x i4 Putnam 8 in. Strok ys nd y. 
24 x 22 re 10 i Eber. 
26 » 16 ** Fay & Scott i “ Ft b dn “He ud. 
0 x 16 ** Perkin 15 * Hendey. 
) x 15 ** Hewes & Phillips a * Triple Geared 
| x Is Fitchburg Trip! . cadet 
Turret Fox Lathe, 15 in MILLING MACHINES, 
‘ab t et ~ 
Cabinet Turret Lathe, 18 in Lincoln Pattern Plain 
DRILLS, Brainerd No 4Stand. Plain 
Sensiti Drills Brainerd, No. 8 Stand. “Univ 
Win Swit Pratt & Whitney 16 in, Centers, Cutters, ete. 
fin. © Impr ’ * : 
Ble. Compiete Tmpreved SCREW MACHINES. 
Radial, 3 ft. Arm, Pratt & Whitney No. 1 with Wire 
7 , . . Feed, complete 
> , 
UP. ©. & T. MILES. § | «now Pattern” with 2 in. hole, 
38 in. Swing, with one and two Back Geared, Auto. Turret 
head Feed 
HOK, ‘. & dD. MCHS. MISCELLANEOUS. 
8 t %. ‘4 in. Swing. 
Bement No. 4, 64in. Swin - rT? a ar a bs . 
lemer r i ler Bor ge miley arin an 2001 ° 
8 —_— rar Stiles No. 1 Power Pr 
Pattern Makers’ Tools, | sti! 0 lb. Friction Droy 
Saws, Lathe, Planer,etc. | Keyseater for Pul « W 
B, & S. style 36 in. extra heavy 
Spt 


r Gear Cutter 
Rolls, 5.6 8 and 10 ft } Acme ' in Bo It Cutte 
Punches and Shears, 10 in. Slotter, Cheap. 


J. J. McCABE, 


E. P, BULLARD’s |'4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 
NEW 


shop-worn machinery is not worth so much 
to us for our show-rooms asif it were bright 
and fresh. 

But there’s no difference in the work 
it can do. 

We have 
worn machine tools, in our store for 
that we wish to sell to make 
bright samples, 








several new, standard, shop 


a \ ear 


or SO, room for 


Will you take one, if we make the 
right ? 


Send for descriptive List. 


price 


HILL, CLARKE & CO., 
Machinery Merchants, 


156 Oliver Street, 
BOSTON. 


12 & 14 S. Canal Street, 
CHICAGO. 





“POCKET” VERNIER CALIPER, 
INDISPENSABLE TO MACHINISTS. 
4 inch No. 5 with 14% hardened Jaws, reads 16ths, 32ds, 64ths 
and 12&8ths, sent by registered mail, 


Any graduation, also 2 50 Warranted accurate 
ny . and satisfactory. 


Ask your dealer for my tools. Catalogue free. 


EK. G. SMITH, - - Columbia, Pa. 


metric system, 





QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 po sragge 
WILL DRILL UP TO %-INCH. 
Sensitive and Positively Sanne. 


A. 0, QUINT, Hartford, Conn. 





NEW AND SECOND HAND. 


ENGINE LATHES. 
12in. x4 ft. Manhattin Co. 
14 in. x 6 ft, Old Style 
l4 in. x 6 ft. Lodge & Davis. 
15in. x6 ft. Wood & Light 
16 in. x6 ft. Lodge & Davis 
16in. x8 ft. Blaisdell 20in. Lever Drill 
19in. x6 ft. Pratt & Whitney. | 24 in., 28 in. and 34 In. B, G. 
2lin. x11 ft. Lodge & Davis. iP k 
2. in. x 3 ft, Lodge & Davis 2in. Comb R adial. 
221n. x 8 ft. Dietz Gang. 1 2%) in. Kadia 
24 in. x12 ft. Henley Soins Drill. 

pattern. 
2in. x16 ft. New Haven 
2tin. x38 ft Shafting Lathe 


PLANERS, 
24 in. x 24 in. x 8ft. Lodge &D. 


DRILL PRESSES, 


Special heavy 


MISCELLANEOUS, 


27 in. x 22 ft. Morris 2 No. i Garvin Tapping Mach 

28 in. x17}, ft. New Haven. i No.2 Garvin Tapping Mach, 

, . vn 1 Op en Die Header for Head 
TURRET LATHES. | ing Bicycle spokes. 


1 Garvin Screw Slotter. 

New Imp’v'd Engine Lathes 

Turret, Brass Working and 
Pulley Machinery. 


12 in. and 15 in. Lever and 
Screw Movement to Turret 

18 in. Turret Chucking 

22 in. Turret Chucking. \ 


THE LODGE & SHIPLEY M. T. 60., 


CINCINNATI, O., U.S. A. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CoO., 


Svracuae. N.Y. 


MANUFACTURERS 











57,000 sq. feet of floor space—wil! split up to suit 
tenant— Building new—8 stories—factory construc- 
tion—exterior windows to each floor—Gas, Electric 
light and power—elevators—rent and insurance low. 

Address, J.J. VANDERGRIFT, 
Imperial Power Bld’g, Pittsburgh, Pa. 









FULL: eget AT-oNE CUT: 

a ALL PARTS SUBJECT: To: WEAR: 

ARE CASE MHARDENED.— ALL GUIDES:: 

OF HARDENED -STEEL* 
ADJUSTABLE: DIES* 

lEXACT: SIZE: IRON: AND: /32°-OVER = 

SIZE IRON: CUT-WITH: SAME DIE. 


| SEND POR 25° PAGE: 
ILLUSTRA ue ° ATALOGUL 


| CH BESLY & 


ETAL L ML KE ras SUPPLIES : 
oa ! 


| nicawarsr CHICAGQILLUSA'S 


ee 


WANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 


| 
4: TOOLS AR ND | 
| 








Planers, Drill Presses, Shapers, 
Machines, etc 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


, address, 








For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Go,, 





CLEVELAND, OHIO, 


STEEL BALLS 












WRITE FOR 
INFORMATION, 


You Want Power. oi ote nt 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 


Specifications and estimates furnished on receipt of details of requirements 


Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New Yor, N. ¥.: 616 Havemeyer Building Artanta, Ga.: Chas. H. Willcox 
7 Dattas, Tex.: Hunter & Booso 








THOS. H. DALLETT & CO.,| Shriver’s New York Traveling Cranes 


EY AVE., 
WES \ a, «| ae 
ELECTRIC POWER. 


ELECTRIC MOTORS 
Specially adapted 
for driving Machine 
fools, Cranes, Ele 















Ask your nearest Dealer, 
Manufacturers 


” IMPROVED ORI 


Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St,, Finsb 


THE LATEST 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 


or send to the 
for 


LL CHUCKS, te 





Style B, Two-Jaw. 
ary, London, Eng. Awards at the World’s Fair 





““CUSHMAN’” 


For Lathes, Drills, Chucking and 


Screw Machines, 
work. © « * 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 








Auintcnery 
Presses, i CLOUT j 
Machio- 
Tae i iri a ET foun 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 


capacity, to be operated by Hand, or w 
~ AS Pp y d,o ‘holly orin part 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 








NORTON 


Emery Wheel Co. 


Worcester, Mass. 












| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., ~ 
PHILADELPHIA, PA. 





Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK, 


_ SEND FOR CATALOGUE. 























2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


MARIS BROS., 


MARIS & BEELKLEY, 











ESTABLISHED 


= EDWIN **\e0z. 
’ HARRINGTON, 
SON & C0, (Ineorporated.) 


1515 Pennsylvania Ave., 
PHILADELPHIA, 
MANUFACTURERS OF— 


Metal Working Tools. 


Double Chain Screw Pulley Blocks or Hoists. 
Complete equipment of overhead Railways for 
shops, foundries, warerooms, etc., consisting in part 
of Turntables, Switches, Plain and Geared Trucks, 
etc. Gear cutting a specialty. 


PA. 















eee 


Dixon’s Silica COILS and 





BENDS of 
Graphite IRON, 
° BRASS, 
Paint pe 
will TEN 3 
. FIFTEEN YEARS. perhaps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Ete. description. 


Send for circulars on Paints and Painting. 


J08, DIXON CRUCIBLE CO. Jersey City, N. J. e National Pipe Bending Co 


82 River St., New Haven, Conn. 


F! PLANER CHUCKS 


Address G. W. JORDAN, 
@& Wayne STREET, Worcester, MAss. 


The National, 
Chucksies:: 


Est'd 1882. Strongest. Easiest tochange. Best finish 
Reversible Jaws (patente dg iving 5 changes in- 
cluding every possible position. fi LUSTRATED CaATA- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address w. W HI’ rLOCK, 
B89 Cortlandt Street, N. ¥. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


She th rg 
2 ee Reversible Jaws. 








Accurate, 
Standard Independent,Solid 
@ Shell, Solid Reversible Jaws, 
Say Strong and True, 

SEND FOR CATALOGUE. 


SW EETLANG.- 








FOOT on POWER, 


The HOGGSON & PETTIS MFG. CO., New Haven, Conn, 
FoR METAL or WOOD, 
rHe BEST. 


DAW 3 $38, 


TRUMP BROS. MACHINE CO., Mfrs., 


WILMINGTON, DELAWARE, 


For sale by CHAS. CHURCHILL & CO., Ltd. 
London, England. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broat 
claim, but we prove it to mech; nics who will 


examine. 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U. S. /. 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England, 


7m SKINNER CHUCKS. 


Ask at your dealers or write us for 










Independent and Uni- 
versal Chucks,Combina- 
t} tic m Lathe Chucks with 
patent reversible jaws, 


Drill Chucks, Planer 
Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 


wey») THE PRATT CHUCK CO. 


CLAYVWILLEE, 





N. Y. 


Cold Drawn Steel 
and Brass Ferru‘es 
FROM 16 To 24 GAUGE. 
Ferrules of Every Description, 
Bieyele Parts, 
Typewriter Bells, &¢ 


SEND SAMPLES FOR ESTIMATES 





C70NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting F oundry E quipment co., 








225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front St. fu. 
a SASAT DAMRRARDERERDEEEEA RETA EERE ER EREEERAERERTTA RTRET ERA Rana 
.u ee se 2 ‘i | "| 
1 wicicrton® 3 
EEae tuititii 








MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 





SocURE ee | 
wik ERLANDSEN~ 


y\7 2. “CE NTRED 2T ~N EW YORK. 
SEI ID-FO Rt CATAL -OUE 


MARU 








THE PERKINS DRAW STROKE TRIMMER, 


saa rT — An_ Indispensable Toot 
for all Bench Ws 

{ workers, Latest i 

Best Design, Infringers 

osecute Trial, not 

orders plicited, 

P ERKINS & CO., 

Grand Rapids, Mich 

STOCKS, NEAVE & €O., 


Manchester, England. 








articles, our st 
——_ te sets, 
of two or three 
| hereafter be fil 

A number of 


RACTICAL 
DRAWING.” 





The demand for back numbers of | teXt book on t 
che American Machinist, containing | Of mechanics. 
this valuable series of articles, has 
been so great, that, notwithstand- | mail to any ad 
ing it has compelled us to issue | ada or Mexico 


By J. G. A. MEYER. | are using these articles in lieu of a 


The set of oo papers will be sent by 


special reprints of several of the! and toany foreign country for $7.00. 


ock is now limited to | Order now before our stock 
with the exception of papers is exhausted, 
issues,and orders can ' 
led by the set only. 
engineering schools 


ADDRESS: 


his important branch American Machinist 
9 
208 BROADWAY, 
NEW YORK. 


ess in the U.S., Can- 


for $5 00, ost paid, 





SOFT CASTINGS, | 


Made from best grades of Pig ee for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 








var LIGHT RIGHT “oor 


aN 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes, Ask vour dealer for them or write 
direct to RIES MANUF’G CO., Decatur, Ill. 
Catalogue free. 







_. 













PRESSES, PUMPS, 


FITTINGS, PACKINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D. 
THE 











Deeesesesesessesst 


NEW YORK. 


CLaw JAcK. 


b> HYDRAULIC MACHINERY, 


PUNCHES, JACKS, VALVES, 


W. &S. Hydraulic Machinery Works, . 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 E, 43d St., 


In use 








Se on 
é over 
50 
uM Rail- 


roads, 


S 


VREELAND TRANSFER JACK 
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™ LODGE & DAVIS“ "so0x co. 


DESIGNERS AND BUILDERS OF 


IMPROVED MILLING MACHINES. 


EIGHT SIZES—PLAIN AND UNIVERSAL. 


iF HANDSOME © 


IRCULAR FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


NEWNV YORK, CHICAGO, BOSTON, PITTsBURGH, 
110 LIBERTY ST. 68-70 S. CANAL ST. 36 FEDERAL ST. MARKET & WATER STS. 









| | ENCINE LATHES. 
22’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 
a 7 S With all modern Improvements, 
OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


——— 





Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


PULLEY | ATHES a 


30 inch—60 inch. 


THE LODGE & SHIPLEY M.T.CO. 
CINCINNATI, 0., U. S.A. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & NORTON CO, Detroit, Mich 


STUART’S PATENT seenletctinten WEDGE Seer Ue 
NO KEY® SEATING. 


cmBAre?} in ppAeeet, T - the 
PLEST and B 
=~ ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
Mastrated Price List of 40 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 
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ests: DROP HAMM Er ERs 
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Cut Theoretical y Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N, 12th St, Philadelphia, Pa. 


Miner 8 Peck Mig. 


NEW HAV EN. ppt 














NOP FONIN 


& GORDON 


WYMANG G MASS. 








FLATHER & COMPANY, 


NASHUA, N. H., U. S. A, 


LATHES, 


- SCREW MACHINES, 
17" = Machine, 144’ Hollow Spindle, 344’’ Belt. be LA N E RS AN D SS H A Pp ERS. 















P. BLAISDELL & CO., 


Manufacturers of 


gore Machinists’ Tools, 


he | WORCESTER, MASS. 


HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414’', tool slots 44 x 1% $20. 











Saws made 
in two sizes 
Nos. land 2 
Cut 4% to 8 | 









“ “ ” ‘“ “ , a2 
1% 474", 96 x 1g 20. Mfgrs. of Wood and Iron- Working Machinery. 
aia “* 656x1% 32. Special Machinery to order. 


23 River St., FREEPORT, ILL.,U.S.A. 


Extracts from customers’ . W. BU RTON, London, Eng. 


etters: 
“kul y up to your recom- 


mendation. 
Be St tabse sequser lathe A © ba 4 N € ima 
tools there 1s nm expe nse in 





fittir up fc i if ” ven ng 6 Yointi Jj 
(nT lg For Reducing aud Pointing Wire, 
gine lathe the cunal of a , 
" if dh saler don’t handle mates <* pyan 4 san HA eatin was 
the ll i O. O. D. . 
= sen me yet y if Missouri river, For Machines or Information address the 


Manufacturer, 


HOLUES TURRET TOOL POST GO.,)| |$. W. GOODYEAR, Waterbury, Conn. 


226 La Salle St., Chicago, Ill. 


iat Sorews ald StS} every 
at in Brass or Steel. MacHiNist SHOULD Have 











Gear C utting, Sheet Metal i 
ing, Automatic Machinery built t 
order, Send sample or drawing for OUR CATALOGUE. 
estimate, 


SITTMANN & PITT, It is a 704 page cloth bound book. A copy 


353 ADAMS ST., BROOKLYN, N. Y. will be sent, express paid, to any one sending 









$1.00, and the money paid for book will be re- 


’ pn ialate first order amounting to $10.00 
Almond Drill Chuck, seated a a 


105 FULTON STREET, 
New YORK CITY. 


Sold at all Machinists’ 
(} Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
Brook yn, N. Y. 















ie THAT SIT 


They're all talking about it, 
and they say it’s a dandy. 


WRITE FOR CIRCULAR, 


The tring Machine Tl tn 


a ee OHIO. 




















Please Take Notice 


to the illustrations and description of improvements on our Universal Grinding Machines 
in the reading columns of this issue. In them you will tind embodied completeness, con- 
venience and adaptability for every kind of work. Note carefully the advantages in these 
machines: Water is freely used on every grinding operation and arranged to be 
conducted away in a proper course. Any speed between extremes of work and traverse 
of wheel attained in an instant. Both ends of table clamped simultaneously No slots 
on ends of table. Practically perfect alignment of head and foot stock in all positions. 
Swivel head stock graduated to 90° which swings so that all work is held in substanti: ally 
the same line as the centers. Telesc opic water fenders adapted to any length. Submerged 
pump extremely simple. Guides protected by flexible covers. Machines guaranteed in 
every respect to be as represented. Send for Catalogue. : 


LANDIS BROS., Waynesboro, Pa. 


AGENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 
France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IAON-WORRING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
W. C. YOUNG MFG. CO., “°xs™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling , y= 111 Liberty Street, New York 
South Canal Street, Chicago. 
424 Sone Building, Pittsburgh. Pa. 











21 ATHERTON sr.,! 
Yonkers, N.Y. 


Pipe Cutting, 


THREADING, | 


SEND FOR CIRCULAR. py Tapping Mesos, 


THE PATENT WHEEL PIPE CU VTE shown in the cut combines simplicity 
with strength and lightness. Easily adapted to var if pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened, Less 
friction of parts than any other pipe cutter made 


D. SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools, 





ous sizes 












THE TAYLOR-RICE ENGINEERING CoO., 


SUCCESSORS TO THE 


American Standard — and Tvol Works, Wilmington Dl. 






ENCINE LATHES. ... « 
HAND LATHES. . «ss « 





%& inch to 5 inch 


Send for New Pamphlet. 


Draper Machine Tool Co. 


REAMERS 





Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 








COMBINED DRILL AND COUNTERSINE 


PLANERS. 
CRANK PLANERS. 


LOCOMB 
$ PROVIDENCE.R. |. 











a Cutter and Tool Grinder. 


If you need either, 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 


and where 








MECHANICS 


Electricity; hitecture ¢ 
Carpentry Ay com eru; 
ring (Stationary, Locomotive or 
ring; Municipal Engineering ; 
English Branches 


he courses commence with addition in Arithmetic, so that to enroll it is 
nly necessary to know how to read and write A Scholarship entitles the 
ider to tuition, until he is qualified to receive the Diploma, no matter how 
ng it may take nor how often it may be necessary to review. Students can 
nterrupt their studies and change their residences. Scho slarships are not 
rfeited upon failure to pay installments promptly. Each student is a « 
vy himself, and has the advantage of individual direction by a competent 
ustructor, Students make rapid progress in learning to Draw and Letter 
Spec ially prepared Instruction and Question Papers, Condensed, Simp lifies 1 
lhe -sSteam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon. 
Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


Vechanical Drawing; 
Lesiqning ; Masonry; 
Works; Steam Enginee 

ring; Bridge Enqinee 
Vining ; Prospecting ; the 


Architectural Drawing and 
Ornamental and Structural Iron 
Varine): Railroad Engi 
Plumbing and Heating; 


lass 


TRADE MARK REGISTERED. 




















Boring Tool. 


fh, ARMSTRONC TOOL HOLDERS. 
_— THE SNOW STEAM PUMP WORKS, 
r Burrato, N ¥ April 21st, 1892 
ARMSTRONG BROS TOOL CO., Cuicago. ILL. 
Gentlemen:—We have your favor of the 18th inst 
The Lathe Tools we bought of you are 
to us and we do not think they can be 
upon in any way. Yours truly 
A. ©. CHRISTENSEN Supt. 


| i, MANUPACTURED ONLY BY 


et, ARMSTRONG BROS. TOOL CO., 76 Bdgewood Ave,, 







satisfactory 
improved 





Patent, 
Feb. 28, 
1895. 


hicago 
nd for Circulars. 


Patent applied for. Se 
eee CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents. 






JONES : LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 


Capacity 2 in. 
diameter, 
24 in long. 


“ 2 BY 24 FLAT TURRET LATHE. 


PRENTICE BROS.. 








Worcester, 
Mass. 


Albro Worm and Worm Gear 

Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
cheer- 


fully furnished. 

The Albro-Clem 
Rlevator Co., 

411 & 413 Cherry St, 


mation 











3 Sizes—4-ft., 5-ft. and 6-ft. Arm. 
Makers of Vertical Drill P: esses, 12 to 50-inch swing, Radia! 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Drilli' @ and 
Countersinking Machines, for ship plate and bridge work 
Special Drilling Machinery, 
Engine Lathes from 11 to 21-inch swing, any length of red, 


Philadelphia, Pa. 
with single or double back-geared heads and any style of rest STRANGE, BUT TRUE 1! os* 
with or without taper attachment. SEND FoR C ATALOGI E. 
muamnnem iva les aie New Process Raw Hine Grass 
' | 


CHAS, CHURCHILL & C0., L't'd, London, Eng, 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France, ASTONISH THE 
" ARMSTRONG’S MACHINERY WORLD. 
Pipe Threading and 
Cutting-Off Machines. 
Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas and Steam Fitte ers’ 
Tools, Hinged Pipe \ ses, Pipe 
Cutters, Stocks and Dies univers 
» ally acknowledged to be THE BEST. 
. G2" Send for Catalogue, 
ARMSTRONG MFG, CO., 
Bridgeport, Conn. 


TELESCOPE: 


SEND FOR 
CATALOGUE 

WwW. & D.MOGEY. 
451 ST. BAYONNE Nu 











They Outwear 


any Metal. 
They No 
Lubricant. 


require 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N.Y., U.S.A. 


BORING AND 


TURNING 
MILLS, 


74.5, & GL Swing 
H. Bickford, 


LAKEPORT, N. H. 



















CUTTING-OFF MACHINES, 


HURLBUT-ROGERS MACHINE Co., 





So. Supsury, Mass. 











W. D. FORBES & CO. 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


AND 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 









A GLANCE 





—— ; - convinced, 





a 
2 

2 & 2 
“Oo ff 7 
[s sufficient to see wherein we are ahead on o. a 3 
Keyseating Ma jE a © 
cinas. ;' ee & 

chines. Our . 
° mo ty Sw 
cutter bar is a fee 
. > ui ne ad 
supported above a 

, ' 16) oe 
and below. No ra) 3 ow 
chance for the e | BOS 

; a 

cutter to spring. 8a e aS 
Work is always no. 3 4 
true and easily pmo ae% 
. fitted. 4&2 ton = 
a, ew —« £ 
~ Send for Illustrated a2 a 
->— Catalogue and be 2e s - 
£O< SO =z 
reg 8 
oOo w+ < 
om 


BAKER BROTHERS, 365 South Erie St. Toledo, Ohio. 


MALLEABLE IRON PIPE VISES, 


The Aurora Tool Works, BARNES’ — 
AURORA, IXD. New Friction Disk Drill 


FOR LICHT WORK. 
BUILDERS OF 


Has these Great Advantages: The speed can be 


instantly changed from 0 to 1600 without stop- 


ping or shifting belts. Power applied can be 
graduated to drive with equal safety the 









4 smallest or largest drills within its range—a 
BH wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Ltd. 
21 Cross ST., Finssury, 
LONDON, €. C., ENGLAND 
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TRAVELING CRA 








Operated by Beeee: ‘city, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
. Pulleys, Hangings, Couplings, eto. 
~ INJECTORS FOR ALL CLASSES OF BOILERS. 


WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


Sis MACHINE TOOLS, 


AND SWING CRANES, 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 





ry hg SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


bo bbbbbbbbbbhbbihbbbboeoobbbéoe 
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; New Speed 
Indic ator 








No, 100. 


Working parts ed 
like a watch, 
well made. 


r~ as 
Graduations £ 
show every revolution, on Wy 


reading either right or \ 
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> left. Nickel plated. p 7a 
>» Many improved he a- ae | 4 
a +s make this the best —_— Z 
4 ndic; atc on the market at anywhere > 
near the price J 
Price: Prat, $1.50. 4 
4 With Spcit Cap, $1.7 ‘ ‘ 
4 Catalogue of Fine Tools fre | ; 
fe Se ARRETT, ; 
7 ATHOL, MAs S. A. ‘ 
>» Li ondon Agents Choe Churchill & Co., Ltd., @ 
> 21 Cross St. , Finsbury, E. C. > 
0000000600000060000000000 








SENSITIVE ifs 


Send for description or ask your dealer. 


D'AMOUR & LITTLEDALE, 204 E. 43d St., New York 





DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 


MANUFACTURERS OF THE 
ve ADAMS 


The threa 
levers, springs, caps, cases, blo 





Made in all Sizes to Cut from 1-4’’ to 6” 


The simplest and most durable machine in existence, 
Ties head is made entirely « 
»cks or die rings in or aby vat 
the head. Separate Heads and Dies Furnished. Write 
for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 


of stee Ny No links, 





MAILED _ 


Zvih0 Tap 
iea, nase Y 
"4, Rell. 


Mechanics’ 


FOR 80 CENTS 


Titt APRiL 1ST. 













6-INCH 
FirnM-JOINT 
TRANSFER 


CATALOC FREE. CALIPERS. 





Cable Address, 


CATALOGUE FREE, 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S.A. 


Eng 
4, LOE. 


Branch, 
No 11 Old Hall St. 


Liverpoo 





| JEANESVILLE IRON WORKS, 


mae. JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND 
Mine Pumps, SINKING PuMPs, PRESSURE 


PumPs, VACUUM PuMPS, ARTESIAN WELL 
Pumpes, Power Pumps, Erc.. Etc. 











Werasr o> 
PON ST 


$ 


PENBER THY AN Wi RSOMDETROI MICH 



















LUNKENHEIMER’S Oil Gauge (with Revoluble Reflecting 
Shield) for Self-Oiling Journal Boxes of Dynamos is a‘‘perfect’’ 

gauge, simple and practical in construction, handsome in ap- 
pearance and inexpensive in price. The glass protecting shield 
is a “half tube," which permits being revolved around the glass 
tube, thus can easily be kept clean and the shield set In proper 
position, as regards the light, so the oll !s plainly visible. The 
am inside of the shield is plated, thus it also acts asareflector. The 
entire gauge is held together by a thin wire rod, which Is screwed 
into the bottom fitting, passes through the center of glass tube 
and has a nut fastened to it on the upper side of top cover. Fully 
explained in new Catalogue of ‘‘up to date’’ steam specialties, 
gratis upon request. 


THE Fact Sees MER COMPANY 
FAs amon) NC! AT! 


RR Si °) 
European store’ THE LUNKEN VALVE CO 35 GY’ DOV 





AMERICAN MACHINIST, 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 pet volume (purchaser 


paying freight or express charges). No separate back numbers prior to 1893 are 
now : arries lin stock. Only complete volumes furnished prior to 1893. 
saders desiring to complete their files or obtain separate 
issues for the year 1893 are advised to order 


soon, before our limited reserve 
stock is exhausted. 


203 Broadway, New York. 












SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and Jess. 
Endless belts. 
Short belts discarded. 
Fatented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 
84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


MARTFORD CONN 


2° Cross St., 


E. C. 


JOHN BECKER MANUFACTURING CO.. 
FITCHBURC, MASS. 


NGLanp—CHAS. CHURCHILL & CO. Ltd., 


Finsbury, London, 








THE BECKER MILLER No. 4 


E 




















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO. Lid 21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland, 





and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 

sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. it is a safeguard 
against accidents, in either direction. 

Feeds—It has all feeds in daily use with 
simple movement of lever. 

Threads—It has all threads in daily use 
with simple movement of lever. 

Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO. 


TORRINCTON, CONN. 


. Lathe COMBINES the LATEST 
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THE BUCKEYE apTIEAsED CUT-OFF ENGINES, 
Slow Speed, Medium Speed _- Simple, c-mpount, ant triple Expansion 
and High Speed Engines. gh) ost stom rover Pint 


Highest Attainable Effi- . 
clency, Address 


¢ Buckeye Engine Co. 
ae No. 26 Franklin Ave, 
~ ‘SALEM, 0. 













TH rm GAS ENGINE WORKS, 
sd and Walnut St, PRILADELPRLA 


Branch Jffice, 


245 Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS bh tg MOTOR CO., Newark,N. J. 
VENTILATING FANS, 


KEUFFEL & ESSER CO. 


127 Fulton and 42 Ann Sts., New York. 


{ ttt Madison St., Chicago. 
BRANCHES: ; | 708 Locust St., St. Louis. 


Drawing Materials and Surveying Instruments. 
—— aa ba 
KEUFFEL & ESSER CO.'S CATALOGUE OF 1895. 


FRANK BURCESS, Prop., BOSTON, MASS. 26th Edition. 








Over 40,000 Engines in Use 





lob Gear Cutting of all kinds, Spur, Bevel, Spiral,| Enlarged by over 100 pages, the most complete 
Ratchet, Ww orm, Rack, | Elliptic, Index Plates, No ieste vss, | and reliable catalogue, re opre enting the largest 
' beroid Gears, etc, Very sma.l or large Send for | and most complete stock in this line. 


Catalogue D, 1,100 sizes of Gears, 

















PUNCHING SHEARING MACHINERY 
© BOILER M IER ROLLS 

















. SAVE ITS GOST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 























THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


‘ONOVER 


HANDSOME CATALOGUE ON 


: JONDENSER 
> THE CONOVER MFG.CO. 39 Contianor SiN. 


Creat Strength 


Is one of our leading points on all our tools. 











Write to us 


for anything in the line of Drilling Machinery. 


BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 
— DRY STEAM, | MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 


; : drilis from 3% to 
Simpson's Centrifugal ASA ote p 
Steam Separator. RE AMER. 
and Dry Steam Guamein 
to Engines, Dry Houses, etc. 


eter. 
For Supplying Clean Runs with Steam 
o engine | WI work in any 
as position. 




















—oR— 


Av, Compressed Air. 





i} ‘equire, 
ing oy ~am lo a dis- 
, Dry Houses, 
eats obave Dey Beam mend $07 all par: 
es where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, Manuiactared by 





a AYA. 


3» CAMPBELL | G..* 


MANUFACTURERS. < ARK, N. 
OF IMPROVED -=-Sie mie 








CORLISS STEAM ENGINES ¢ 
in FUL VARIETY 


ONTRACTS 
b TAKEN FOR (mPcere Pe aaron 


rm FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Mlustrated Catalogue. 


Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machiner+ 


WESTON EAGINES 


HIGH PRESSURE BOILERS A ie 


AND 


COMPLETE POWER PLANTS ° ’ 








Ww ee BORO, 








PAINTED POST, N. 


‘s REPRESENTATIVES. 
Julian Scholl & Co.. 126 Liberty o,, Y. City 
——" Serat r © ; nton Pa 





——*" Hoffman-Russ ne Co. & 
H M. ‘Se iple & ¢ < 








AMES IRON WORKS, °in*® 


> 38 Cortlandt St., New Vork City. 
48 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass. 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING | er 
ENCINES and BOILERS. 


Special discounts to Machinists end Dealers. 
_W RITE FOR © ATALOGU E AND PRICES. 


* Tw LANE & BODLEY CO, 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 
CORLISS ENCINES, 










































FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
KNUCKLES FOR CAR COUPLERS. 
Cross Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office. 407 Library St., Philadelphia, Pa. 


Belt Elevators, Saw Mills, Etc. 
True to Pattern. Sound. Solid. 
SEO. Y. CRESSON CO., 


COMPLETE POWER EQUIPMENT. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
Power Transmitting Machinery, 





















8th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 


PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 


Friction Clutch Couplings. , ee 
STEAM SIRENS, > VERTICAL 
send for Bi ; SHAFTI NC. 








Fifth and Buttonwood Streets, Philadelphia. ' 4 ss J.G.TIMOLAT, 
THOMAS HOEY, 147 Sumter Ct., B. Bostcn, Mass., Agent. Send for Circular, | Goce eT 8. Filth Ave, 
JAS. BEGGS & C0., 9 Dey St., New York, Agents. Nzw YORK. 





{7 Dey St., New York. — 





Also for Erecting same. 
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Brown & Suanee Mee. Co, 
PROVIDENCE, R. I. 


AUTOMATIC SCREW MACHINED. 


No. 1. 
13-32 in. x 1 1-2 in, 
No. 2. 
21-32 in. x 1 1-2 in. 
Catalogue describing these and 
other Screw Machines, mailed on 





application. 

FExetann—BUCK & HICKMAN, 280 Whitechapel Road, Lon- 
don 

I Lanp—C “ — : _ RC aL. &C Ltd., 21 Cross St 
Finsbury, Le 

@uanen Amt pie CHMANN, Ansbacherstr 5 Bertin, B60. 

Appian FENWICK FRERES & ( rn at Ra Martel Paris 

France—F. G. KREUTZBERGER, 140 Ru de Neuilly Puteaux 
(Seine ) 

Crurcaeo, Itt. —F RED. A. RICH, 23 . Cana 

New Y snes Core -F.G, KRETS SCHMER 136 ti ibe rty St., Room 

. 














“CYLINDER BORING MACHINE 


tHE NILES TOOL WORKS co., 


HAMIL’TON, OHTO. 


9 Our business is and has been 
for years, manufacturing a 
\ { Packing that would stand 
in ally wtion 
“SE STANDARD== 
under all 
time it has never tail n P CKING. 


luring that 
make a perfect je vint + 4. n 
re there never wi a time when en- 


properly applies Unde 
Jenkins’ Packing will do it. WE 















he increasing fig gis: 
led a packing that would ana as they do t ay. 


gineers n¢ 
GUARANTEE IT. e 


JENKINS BROS. 


NEw YORK. CHICAGO. PHILADELPHIA. BOSTON. 





BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


for BAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, BOLLING MILLS, STEAM FORGES, SHIP 
YABDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. 


GA. GRAY co. 


MANUFACTURE AS AN EXCLUSIVE SPECIALTY 


PLANNERS. 


Send for list containing over 100 SIZES and lengths, with illustrations, 
CINCINNATI, O.. and 121 LIBERTY ST.. NEW YORK. 


@ THE GARVIN MACHINE CO., 


MANUFACTURERS OF 


UNIVERSAL 
Cutter and Tool Grinders, 


PLAIN AND-UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


E. H. MUMFORD, Representative. 















—— 
| a 
6 


= =eapae mye 


ALSO DEALERS IN 


——* > METAL WORKING MACHINERY 


OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, - New York. 
Also 51 N. 7thSt, = - 





pSPECIAL BICYCLE MACHINERY. 





Philadelphia, Pa. 


PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B., Hartford, for prompt payment, viz:— 

r illar shi uper 9- inc ‘h stroke, with Ne well vise, $800, net. 

14 “ 875, net. 
10-inch swing tool- maker’s engine lathe with attachments and tools, 4-foot bed 
5-foot bed, 3605. 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 


PATENT BELT CLAMPS. 


EIGHT SIZES, 
FROM 
8 TO 36 INCHES. 


The BILLINGS & SPENCER CO., 


HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/,. BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


=, BORING MILLs. 


oe 


$595: 




















IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


The Ach Manhslarig th, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
1 Fitted with HOUGHTALING REDUCING MOTION, 


The most Com- 
plete, Compact, 
acd Reliable In 
dicator Outfit, tor 
indicating high or 
slow speedengi: es 
now made, This 
instrument re- 
ceived at “The 
World's Colum- 
bian Exposition "’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
Saas) Efficiency. Send tor 
Special Pamphlet, , 


























phs 


INE LATHES 


uts, Photogra 


pplicati 
Tass., U. S. A. 













Manufacturersof EN¢ 
5 “ing. 
and Prices furnished on application 
Lowell 


s from 17 to Win.s 


IFIELD TOOL CoO., 


tii 











= => | 
UPRIGHT DRILLS,| 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN®GORDON| Ram 


Be WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIDENT. 
me se MOAlEN (Choe | F 13. ALLEN, Seconp VicE-PRESIDENT. 


J. B. Prerce, 


/THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16”, 18’, 21". and 24’ engine lathes, 16’, 22’, 
24” and 27” planers, 10’, 12” and 15’ speed lathes, 15” and 20’ turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and ot 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


= Manufacturer 
JJ.M.CARPENTER NaN Mahi Sip slim 
PAWTUCKET. Ry Sern r APS & DIE 


cd ay li} 
ieuvane 








ALLEN, PRESIDENT. 








— Woop WORKERS’ VISES — 


SECRETARY & TREASURER. 














Le DEC. 5, 1884. 
- DEC. 1888. 


+ 
PAT: AUG. 25, 1885. 


















